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VOLUME XX. 
SPHINGES AND BOMBYCES -A REVIEW. 

BY JOHN B. SMITH, HC. D. 

A Njnonjmlr €»t«lo|i:ae ofliepldopterA Heleroeera (Moths) 

by W. F. Kifhy, F.L.S.. F.E.8., etc. Vol. I, Spbiuges and Bombyces. Lon- 
don : Gurney A JackiMMi, 1892, i— xii et 1—951. 

Mr. Kirhy has given us under the ahove title a very useful and 
ne<H»ssary work. It makes no pretense to completeness of references, 
hut he has ** endeavored to quote all important original references to 
ff»reign sjHJcies." Under this head come the American forms. Taken 
altogether, the volume represents an amount of labor, of which no 
one who has not done similar work can have the least conception. 
So far as I have had occasion to test the references they are accurate. 
Mr. Kirby makes some distinct departures in this C4italogue, and his 
onler of families and genera is quite unlike thai accepted in our 
lists and literature. The work is an expensive one, and this will 
serve at least in part, as an excuse for a .somewhat lengthy review 
of the h<H>k, giving the main features as thc^y apply to our fauna. 

In the first place. Mr. Kirby has **exclu<led the ^geriidui, Thy- 
rididie, Euschemidic, and a large part of the (Jhrysaugida; and Me- 
lameridie from the Sphinges and B()ml)yce.<4," an<l as to the S(\<<ii(he 
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2 JOHN B. SMITH. 

at least, with perfect correctness in my opinioD. It would have been 
better to have gone yet further and excluded the Cossidse and Hepi- 
alidse. The former family has very distinctive Pyralid characters 
and has little to associate them with either Sphinges or Borabyces. 
The Hepialidse are still more unique, and Prof. Comstock has re- 
cently pointed out that with the Micropterygidse they share a char- 
acter not elsewhere found in the Lepidoptera and again found in the 
Phryganseidae. 

Family I is the Castniidse, family II is the Cocytiidae, family III, 
the Uraniidae, under the first of which onlv are there any North 
American species. Megathymvs is, in my opinion, a true butterfly — 
not a moth. 

Family IV, the Agaristidae, contains of our forms, the genera Pseud- 
alypia, Afypiodes, Androlomay Alypia, Paychomorpha, EuedwardsiOy 
CopldryaSy Fenaria, Jihd/iisanoiia and Ciris. Under Alypiodes we 
have crescena Wlk., with grotei Bdv. and flavilinguia Grt., as syno- 
nyms; and bimaculata H.-S., with trimaculata Bdv. as synonym. 
The identification of grotei and flavilinguis with creacetis is correct, 
as I have previously pointed out (Can. Ent. June, 1892), and I am 
inclined to believe that the other names also refer to the same species, 
and that bimaculata H.-S. must be used to indicate our form as is 
done in my Check List. 

To Androlojna, which is given generic rank, are referred the Alypia 
lorquiniiy macctdlochi, ridingsiiy similis and brannam of my list. 
The genus Fenaria is used for sevorsa Grt., and PhczgoriaUi (not 
Phcegarista, as I have it) is placed in the Nyctemeridae, a widely 
separated family. Euthiaanotia Hiib. is used in the sense that we 
use Eudryaa, and unio is given as type of the genus. I am not pre- 
pared to assent to this decision without more investigation. I am 
inclined to believe that Boisduval's name Eudryas can be rescued 
for use as in our lists. The use of the other generic terms accords 
with our own. Metagariata f aabidosa Bdv., illustrated in Felder 
Lep. iv, t. 107, fig. 11, is credited to California. I do not know the 
species. 

Neither the Chalcosiida, nor the Thyraaridae are credited with 
species from our fauna. 

The term Zygaenidae is used in the widest possible sense, except 
that the Agaristidie included by Mr. Grote are here excluded, and 
one hundred and sixty-five genera are accredited to the family. It 
would be difficult, indeed, to get a definition of this assemblage with- 
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out including also one-third of the other families of Lepidoptera. 
Nine subfamilies are, however, recognized, which may be taken up 
in order. 

In the first subfamily, the Anthroceridse, no species from our fauna 
are listed. In the Adscitinse we find Mr. Hy. £}d wards' species, 
Penthetria, under the name Tantura, the former genus being marked 
pre-occupied. I am very doubtful, indeed, whether our species are 
near enough to Adsciia, as Irw Leach is here termed, to belong to 
the same family, but I agree with Mr. Kirby in giving at least a 
subfamily rank to the difiTerences between Ino (Adacila) and Zygcena, 
I have elsewhere pointed out an essential difference in the venation 
between these forms. In the appendix Thia extranea Hy. £}dw. is 
referred to this subfamily. In the Zygseninse no species are credited 
to our fauna, nor are there any in the Thyratinse or Phaudinse. 

To the Pyromorphinse, Acoloithus, Harrisina, Triprocris, Pyro- 
morpha, Lycomorpha and Anatolmis are referred ; though I have 
pointed out that there are essential differences between Anatolmis 
and Lycomorpha and the other genera with which they are associated 
by Mr. Kirby. With these two genera excluded Mr. Kirby includes 
of our fauna the species ranged under the term Pyromorphidae in my 
list. Triprocris aversits Hy. Edw. is erroneously recorded as from 
Arizona, whereas it was described from Jalapa, Mexico. Lycomor- 
pha rata belongs to Pyromorpha as referred in my list. 

The Euchromiinse contain the largest series in the " Zygajnidse," 
and of our species has Syntomeida ipomece Harr., using this generic 
term instead of Euchromia, and citing /eroa; Wlk., and euierpe H.-S. 
as synonyms ; Dahana airipennis; Phyllcecia (Gu^r.) texanus for Ho- 
rama texana; Erruca pertyi, Didasys bdcd and Cosmosoma auge Linn. 
(=: omphale Hub.). Burtia rubella from Cuba, so close to Didasys 
tela: that they seem like the same species, and are certainly identical 
generic4illy, is placed in the Trichurinse under Herrich-Schaeffer's 
name Oundlachia. Syntomeida epilais is not credited to Florida, 
though well recorded thence. 

Neither the Trichurinae nor the Antichlorinse are represented in 
our fauna. 

The Arctiidae are ranged in six subfamilies and two hundred and 
thirty-one genera, introducing a great many changes in the accepted 
nomenclature. 

In the Charideinse, containing thirty-eight genera and many spe- 
cies, our own fauna is represented only by Nelphe Carolina Hy. Edw. 

TRANS. AM. ENT. 80C. XX. JANUARY, 1893. 



4 JOHN B. SMITH. 

and the species of Scepsis. Whether N. Carolina agrees with the 
other species of Nelphe or not I cannot say ; it is certain, however, 
that it has no family relationship with Scepsis. Why this latter 
genus is disassociated from Ctenucha is a puzzle to me , in all details 
of structure they are closely related, and only the wing form differs. 
Sc, pax^rdii is referred as a synonym of Sc, fulvicoUiSf perhaps cor- 
rectly. 

The Ctenuchinse are all American, and a fair proportion from our 
fauna. Ct. venosa Wlk. is referred to Philaros, and is type of the 
genus. Ct. virginioa is type of Ctefiucha, and has associated with it 
only one other species. CL cressonana is referred to Compsoprium 
Blanch. To Euctenucha are referred ochroscapus, muUifaria, rubro- 
scapus^ sanguinaria and hrunnea of our species, while in Pygoctenucha 
we find robinsonii, funera and harrisii, the latter of these the type 
of the genus. There is room for a difference of opinion at least on 
the question of the necessity for so many genera for so few species. 

The Pericopinse, again, are very poorly represented from our fauna. 
The species of Onophodla are arranged somewhat differently from 
the accepted method. Hopfferi is made a synonym of latipennis 
Bdv., while discreta is given specific rank, and arizoncs is cited as a 
synonym. The validity of this synonymy is at least open to question. 
Daritis and Composia are the only other genera represented in our 
fauna, each by a single species only. C, fidellissima is not credited 
to our fauna, though both Mr. Dyar and Prof French have recorded 
it. In my Check List it appears among the Agaristidse ; probably 
an error. 

In the Phsegopterinae we find, first, Aiexicles aspersa Grt., which 
is unknown to me, Eupseudosama floridum, Lophocampa with caryce 
as type, and agassizii, macidata, argentata, sobrina^ scapularis^ ingois, 
occidenlalis and subalpina as other species ; Euhalisidota, Halisidota 
with tesseluris as type, and davisii, labecula, edtoardsli, cinctipeSy 
minima, trigona, cinnamomea, significant and ambigua, as other s})ecies. 

In Lophocampa, agassizii is given as distinct from maculata, with 
califomica, angulifera and saiicis as synonyms ; fvlwflava and gutti- 
fern are cited as synonyms to maculata ; otherwise, no changes are 
made. In Halisidota we find trigona Grt., but speculari^ H. 8., which 
resembles it so closely that it has been considered identical, does not 
appear in the genus ; so of H. roseato. Wlk., which has been cited 
as a synonym of cinnamomea. Cinciipcs Grt. is not credited to our 
fauna, though it has been well recorded from it. 
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Uuder Eepantheria we find sennetii Lint., then ccRca Strk., our old 
friend acribonia under the name acularia Fab., eunigwida being 
awarded specific rank, and reducta Grt. ; casca Strek. and reduda 
Grt. have long since been referred as synonyms of Leucarctia per- 
m<»eulata, which is in truth an Eepantheria, though it does not appear 
in Mr. Kirby's list 

Ilalisidata roseata reappears as a species under jEmeliUy widely 
separated from H. einnamomea Bdv., and we are again at sea as to 
what was intended by these specific names. 

Under ArachnU we find zuni credited to Mr. Schaus, while Mr. 
Neumoegen is entitled to the honor. 

Subfamily V, the Spilosomatinsa, shows, as the first familiar name, 
AntarcHat to which none of our 8))ecies are referred. In the ap- 
pen<lix, however, A, beanii Neum. appears. 

Under Edifft/iene Hiib. we find aercea as type, and permaculdiay al- 
bidfi and / niobe Strk. as other species. Spilosoma nigroflava Graef , 
is cited as a synonym to E, permcumlaia, to which it has not the 
slightest resemblance. E. niobe 6trk. has been referred to Seirareiia 
echo. K permactilata Pack, is an Eepantheria, as has been already 
stated. Otfcnia dubia Wlk., appears here as an Edigmene; Messrs. 
Grote and Robinson, from an examination of the type, referred it to 
Phragmaiobia, 

SpiloBoma is unchanged. In Hyphantria we have eunea, textor and 
punctata as good species, though their identity has been proved to 
demonstration time and again. Spilosoma cotigrua Wlk, correctly 
appears as a synonym of H. cwiea. Why Mr. Kirby restored these 
specific terms when there is practical unanimity among American 
students in referring them to the synonymy, puzzles me. 

Eettfpia bivittata should have Sjnlosoma nigrofltiwi as a synonym. 
Euerythra, wrongly written* in the body of the work, is corrected in 
the ap[)endix. 

C)fcnia Hiib. is used for most of our 8|)ecieH of Euchwte^, and C. 
tenern Hiib., from the ** Southern States," is named as tyjw. We 
find also C budea Hiib. as from the same iocalitv. I am not aware 

* 

that either tenera or bndea are known in our collections. In Pareu- 
ehirtea we find oadavero^ai, nffinis and conapicua. If the ^onus is a 
go<Kl one, other s})ecies must be referred to it. VnneHsodcn is sand- 
wiched in here, though it has little resenihlancc to those of the Hur- 
rounding forms that are known to me. Sejrard'ut \^ unchun^ed, and 
so is Pyrrhiirct'ut, which ends the subfainiiy. 

TRANS. AM. ENT. 80C. XX. JANIAKY. 1HU3. 
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The subfamily Arctiinse begins with Codiosoma^ as Mr. Kirby 
writes Mr. Stretch's generic term Kodiodoma. Pkragmaiohia follows 
immediately after, and contains, besides /ti%ina9a and rubriaom, the 
species we have as Antarctia in our list. I confess this aggregation 
is staggering, when the separations elsewhere made are taken into 
consideration. P. ammUans is cited as a synonym of rubricom, and 
franconia is cited as a variety of the latter, probably quite correctly. 
P. {Antarctia) vagans Bdv. has rufula cited as a synonym — quite 
correctly in my opinion ; but toaUinghami has no better claim to spe- 
cific rank, and is yet passed. 

Faraaenua Hiib. is used instead of Nemeophila, with plantaginis as 
type. Oeometrica is cited as distinct from petroaa contrary to the 
opinions of all American entomologists; even its describer, Mr. 
Grote, placing it as a variety as far back as 1889. 

Haploa Hiib. is used for our American species referred to CaUi- 
morpha, the synonymy practically agreed upon by Mr. Lyman and 
myself being mostly rejected and nearly all the names given specific 
rank. Whether Mr. Kirby deems our work inconclusive or unre- 
liable does not appear. The only point he decides is that C. lactata 
Smith drops in as a synonym of Tanada consciia, and that perhaps 
mav be conceded as correct. 

Under Callimorpha, Mr. Kirby gives us our Epicallia virginalU, 
making it congeneric with C dominuiu L., the type of the genus. 
In Plaiarctm, parthetios and borealia appear as distinct species, and 
hyjterhorea Curtis, to which both have been referred as synonyms, 
does not appear in the genus at all. Yarrowi and remism also are 
referred to this genus. 

Under Hypercompa Hiib. we find our Euprepia caja and opidenta. 
Mr. Kirby here gives the Tentamen priority over Ochsenheimer's 
name. My opinion of the Tentamen has been elsewhere expressed, 
and I cannot follow Mr. Kirby here. 

Under Arctia we have villlca as type, and one other species, none 
of our American forms being accredited to the genus. 

In Hyphoraiii Hiib. we find our Plataretia hyperborea, its supposed 
synonyms parihenoa and borealia having been long ago disposed of. 

After an interval of foreign generic names we find Ajmniesis Wlk., 
to which most of the Ardla species of our list are referred : such as 
are not so found will l)e hereafter mentioneii. Arctia part fienice is 
given rtpecific rank and widely separated from i^anndenni, of which 
it is, I believe, a synonym ; indeed, the order of s()ecies here adopted 
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y entirely unnatural, and without any base discoverable by me. 
Siretchii is separated by ahcudaerms from inlermedia, of which it has 
been referred a synonym. Shoustaensisy by the bye, is credited to 
French instead of Behr., and quite correctly, for the characterization 
b by French, and the use of a mss. name suggested by another does 
not change the authorship. Other departures from well -established 
synonymy are numerous, and Mr. Kirby seems to have been quite 
arbitrary in his recognition or rejection of species. All of Mr. But- 
ler's names, baseless as most of them are, stand of course, since the 
types are in the British Museum, but why anna and pernephone 
should be kept distinct when no American entomologist disputes 
their specific identity is puzzling, especially when nevaderms and 
ineorruplat which are related in much the same way, are classed as 
varieties. 

Under Orodemniaa we find quenselii with gelida as synonym, spe- 
domi as a good species, oblUeraia and cervinoides. In Callardia we 
have orn^Ua, proxima, favoriia and arizonensis. Under proxima, 
which is not credited to our fauna, we find docfu, mexicajia and an- 
tkeoia, as synonyms, correctly enough ; arizonewris should have been 
added. 

In Leptardia the names are arranged according to French and 
Butler. 

Family IX, the Cymbidas, contains only one familiar name — Eariat^ 
obliquaia Hy. Edw. It seems to be the only species in the family 
recordeti from the New World, and the correctness of the generic 
reference may bear investigation. 

Family X.is the Lithosiidie, with 228 genera not divided into sub- 
families. The first familiar name is genus 11, Hypoprepia, under 
which our species are arranged as we are accustomed to see them. 
Genus 12, Oisthene, contains all the names proposed for our forms, 
and specific rank is accorded to all. Genus 13, l^ralidia^ replaces 
ByMophaga^ as used in our lists, and deserta Felder, from Utah, is 
named as type. I do not know this species and question its distinct- 
ness from our other named forms. 

Genus 14 is Ifyaloticoieji forfumoMa Butler, and then there is a long 
array of genera without a familiar name until 92, LithoMiay is reached. 
Here we find argillacea with hicolor as synonym, and rubropieta. 
Why argillacea is preferred to bicolor does not aj>j)ear : both names 
were proposed in the same volume of the same publication, but bi- 
color has, according to Mr. Kirby, twenty-four pages the priority, 

TRAITB. AM. ENT. 80C. XX. JANUARY, 1893. 
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and is yet ranked as a synonym. In genus 122, Crambidvdy we rec- 
ognize another acquaintance, and under it are pallida as type, and 
Lithosia ca)idida, cassia and cephalica as other species. Grenus 126 is 
Eustixia Hiib., with pupula as type and sole species. This is un- 
doubtedly a Pyralid, and has been so referred by Prof. Fernahl in 
the recent Check List. Grenus 144 is Coscinia Hub., and among 
others we find our Emydia ampla under this generic name. Uteth- 
eisa is genus 147, containing among others our species omatrix, helkij 
venusta smd pulchella, all as good species; veniista Dalm. is an ohier 
name for speciosa ; so Mr. Kirby says. Under Eubaphe Hiib., genus 
16.3, we find our species of Grocota, in which little change is ventured. 
Genus 166, Eudule Hiib., contains our Ameria texana and unieolar, 
and Crocota immaculaia Reak. Grenus 179 is Pagara Wlk., with 
itimplex as type, and murifia as synonym. I have shown, " Canadian 
Entomologist," xxiv, 134, that these are the same as Vanesi^odeii 
clariiA G. & R., which Mr. Kirby makes genus 160 in the Arctiidae, 
placing it next to Euchcete8. The present location is much the better. 
Mr. Kirby is certainly in error in citing simplex as the type of the 
genus ; venosa was first described under the name, and simplex under 
another name is the type of Comacla. If venosa is really congeneric 
with the others, it makes no difference which is selected, otherwise 
Comacla has the right to recognition. Genus 182 is written Euphau' 
ejisa, and contains our species and two others. Clemenda is genus 
190, and contains our species and one other from Brazil. Under 
Nyeteola we have our species referred to SarrothHpa, I think that 
these s|>ecies are certainly entitled to family rank ; there is more 
difference structurally between Nyeteola and Lithosia than between 
the latter and Arctia, Eulithosia Hy. Edw., genus 199, is a Noctuid, 
as I have shown. To Nola 72 8[)ecies are referred, among which the 
four names credited to our fauna make a poor showing. In Argy- 
rophye^, however, we have two of the three species, and under Le- 
bena, genus 210, we find our NoUi trinotata, minmi, sorghieUa and 
melanoptt. To the remaining genera no American 8|>ecie8 are re- 
ferred. 

Family XI, the Hypsidae, family XII, the Callidulida?, and family 
XIII, the Cyllopodidje are not represented in our fauna. 

Ill Family XIV, the Dioptida?, Phi-yganidia mliforniea is the only 
s|)eci('s from our fauna. 

Family XV, the Nyctemeridie, are altogether unrepresented. 

Family XVI, the Liparidse, contains 180 genera, among which 
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American ferms are sparsely represented. The first genus credited 
U) the Unite<l States is number 9, Cingilm Wlk., with humeratis 
Wlk., as sole species and type. This is one of those unfortunate 
ovcrl<N>ked species that has never made its way into our lists ; what 
it may he is unknown to me. In genus 22, Carama, we are repre- 
sente<i by cretaia Grt. So in genus 61, Artaxa, we are credited with 
one i<|>ecies out of 61, and even this has a ? after the generic name, 
as if to (|uestion its right here. As there seem to be no other species 
known from the New Worhl, (xsrhaps the ? is justified. 

In PartHfyia, genus 110, we make a better showing with eight spe- 
cies out of sixteen described. Mr. Kirby credits hatdlflava Pack., to 
h)cality '* Nonantum.** It would puzzle some of our foreign friends 
to know where this place was if the name of the describer and place 
of description did not suggest the United States as the probable 
location. Apropos of this it may be note<l that Mr. Kirby often 
gives for our American species only the localities given in the original 
des<*ription, so that as a guide to distribution within our fauna the 
catalogue is of little value. Thus under Jjngoay genus WZypyxUU- 
fern and operculars are credited to Georgia only, and cri^aUi to 
Mas!«a(*husetts only. Under genus 135, Divnjchira, we have roMii, 
griMrnhiudica and lintneri from our fauna. Demon diuemieolor Morr. 
and D.JUivieorni^f Smith appear under Coloc/ma Ochs. Mr. Morri- 
8<m*j* j<|)ecied has long since been referred to Jlwinia, while my species 
is certainly a Noctuid, and is congeneric with coryll. Nerice Wlk., 
genuM 147, also figures as a lApnrid here, (hthorlda nigrlfera Wlk., 
genu9 154, is a CrocoUt, as I have shown. In genus 157, Hgpogtpnna 
tnorio, is creilitetl to EurojK* and America, without 8|>ecifying North 
or South. It is not known to me from our faunal region. 

i)ur sjiecies of Orgyin reap|>ear in genus 164, under the term 
Xotoiophiis ijenn., with nntiqnus as the ty|)e, O.fuscelina being made 
the lyjKJof Ochi*enheimer*8 genus, to which we have nothing to refer, 
generically. Mr. E<1 wards' obliviosti api)ears as olmicj'n and a var. of 
letirttgraplnis (leyer. 

In family XVII, the Heterogyni(he, we are not credited with any 
species, and the entire family contains only one genus with three 
HiMHMes. 

Family XVIII is the Psychida), with 41» genera. (Jenus 2 is 
OiketiniM, in which we have two 8|)ecies. (ieniis .'{ is Thyridfffttcnfx, 
in whi<*h also we have two species. Under genus 8, Mmuttha Monre. 
we find M. eihvnrdm I ley I., from Te.xas ; a name heretofore unknown 

TBANK. AM. KNT. HOC. XX. (*J) FKIIKirAKY. iHiU 
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to me as the species is at present. We also find under genus 25, 
Chalia rileyi Heyl., also from Texas, and equally unknown to rae. 
Psyche is genus 32, and under this our four species form just one-fifth 
of the whole. PUdneceiicus is genus 33, with gfoveri as type, and one 
other species. For EtUheca mora Grt., accidentally omitted from my 
list, SapinelUxy genus 45, is proposed, Mr. Grote's name being preoc- 
cupied, and the same fate befalls Ps&ndopsyche Hy. Edw., for which 
we get CEdoiiia Kirby. The genera Lacosoma Grt., and Perophora 
Harris, are referred to the Drepanulidse by Mr. Kirby; perhaps 
incorrectly. 

Family XIX is the Limacodidse, with 106 genera. Not till we 
get to genus 33 do we strike a familiar name, and then we find Li- 
viacodes heuienmidleri Hy. Edw., under Semyra Wlk. Genus Pho- 
betrinn Pack., or Phobetron Hiib., as under the rules it should be 
written, contains piihecium, hyalinumy nigricans and tetradaciylvs ; all, 
save the first, long since placed in the synonymy. Genus 10, Adoneta, 
contains our species only. Under EtUimacodeavfe find acapha Harr. 
Nochelia and Empretia are genera 52 and 53, respectively, each with 
the single type species only. Under Sihine H.-S. we find referred 
with a ? the Limojcodes ephippiains of the Harris correspondence. 
This is obviously Empretia stimulea, and very well characterized ; but 
I have no memorandum that it has ever been definitely referred into 
the synonymy. Parasa is genus 67, and contains 54 species, only 
two of them from our fauna. Varina omaia^ which follows next 
after, has been removed from this family by Mr. Dyar, whose recent 
pa{)ers on this family Mr. Kirby has used in the appendix to sup- 
plement his text. Euclea and Monoleivca are genera 69 and 70, re- 
spectively. Under Euclea we find virididava Walk., from Massa- 
chusetts — a name unfamiliar to our lists. Referring to Walker's 
description we find that no locality was there given, exce[)t a ?, and 
perhaps the Massachusetts locality by Mr. Kirby is an error. Im 
Pack, is said to be preoccupied, and Sosiosa Kirby is pro|X)sed to 
replace it. Next after this comes Tortricidia^ in which flavula and 
pallida are given specific rank, and to which the undetermined Li- 
macodes ferrigera Wlk. is added. Kronea is genus 82, and contains 
our species only. Our species of Limaeodea appear under Apoda 
Haw., and Limarodes is made a synonym and not used for any ag- 
gregation of si)ecies. Whether under such conditions we can use the 
fainily term Limacodidie, there being no genus LimacodeSt is perhaps 
a (juestion. Personally, I would regret the change, as I regret the 
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chaiijje from the well and universally known Ltmacodes to Apoda. 
Several of the species under the typical name in our lists are else- 
where referred ; but no synonymical changes appear. Sisyrosea 
(wrongly written Sicyrosea) contains the species inornntn, noBoni and 
rude. It has been shown that Inornaia is the type of Isa^ and not 
texiuln H.-S., though as the name is preoccupied, Mr. Kirby's solu- 
tion may l)e accepted. Rude has been referred as a synonym of 
n(mmi. Under Pfichtrdia, genus 90, oceWUa and nigopundata apjwar 
as gcMMl species, though they have been referred to the synonymy. 
Under LithucodeM we have /a«cto/a, laiiclavia and rectilinea, referre<l 
to Limeades in my list, and flejcuoaa, ccesonia and grciefii, there re- 
ferre<l to Heterogenea. The generic reference in my list may be in- 
correct, but graefil and fiexitMa have been referred as synonyms of 
textuln 11.-8. Under Heterogeneay Mhnrtleffii appears as sole American 
species. If it is really the same as ccesmiiaj and the latter is really 
a Lith4icod&*, this leaves us no representative of this old world genus. 
Family XX, the Notodontidie contains 202 genera. Genus 12, 
LiioiionUi, with hydromeli as type and sole species, is the first name 
in our lif*ts. Heterocampa follows, containing our species with two 
exceptions, elsewhere referred "to. H. trouvelotii is given specific rank, 
though it has been referred as a variety of obliqna, and mariwi, also 
given as a species, has been placed as a synonym of unicolor. Under 
(Edemnsm we have the species usually in our lists, and in addition 
the Dnjocnmpa riuersii liehr. and Edeina aetniruf&ieens Wlk. The 
latter was referred to Sehiziira unieorniM many years ago by Grote 
an<l Robinson, as I l)elieve, correctly. Schiznra is genus 28, and 
(H)ntains all our American 8i)ecie8; linmilu and edmandsii having 
specific rank, though they have been referred as synonyms to viii- 
eornU, Genus 25, tSuligena Wlk., with its single sf)ecies perMmnta^ 
has been long ago referred as a synonym of Raphia frater Grt. 
Seirodonta follows, and contains only the typical species. Hatiina 
Wlk., is next, with MeminifcMcenn Wlk. as tyjHJ, and Daaylophia an- 
giiina and interna as other siKJcies. I have, from an examination of 
the ty|H?, referred (Gan. Ent. xxiv, 85) //. HemirnfeHcevs to Srhlzura 
unicornis and the S|)ecies of Dasy Iff phi a are certainly not congeneric. 
Hy a laj)Mns ealnini I wrote the name Hatuna in my origiiuil note and 
so it was printed. Dasylophia must assuredly be restored. lawtMa 
lignicolor is ty|M; of its genus, and Edema tranxversnta is ref'erre<l to 
it as a synonym. I have examined the type; and have referred it to 
ElUda gelida Grt. in Gan. Knt. xxiv, 13/). CJenus Symmeridn Hiib. 
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is u umber 34, and has as type S. albicosta Hiib. This species was 
figured by Hiibner as European, and was said by Treitschke, v, 2, 
167, to l>e albifrons H.-S., with an erroneous locality. Mr. Dyar 
seems to think it a good species, and that it may not even be congeneric 
with alhifroiis. I do not know it. Edeina contains of American 
8|)ecies, besides those in our list, ohliqaa Wlk., and pbigiata Wlk. 
The former has been placed in the synonymy among the Noctuidae; 
the latter. was referred to Parorgyia by Messrs. Grote and Robinson 
from an examination of the type. Genus 41 is Stretchm Hy. Edw., 
with plusiiformie as sole s[>ecies and type. As far back as 1882, Mr. 
Grote referred this genus to the Noctuidse and as a synonym of 
Perigrapha. Acherdoa (not Acherdes, as Mr. Kirby writes) /errana 
has l)een referred as identical with Varinn omata Neum. (Can. Ent. 
XX iv, 1H5), and is surely not a Notodontid. It is pleasant to find Mr. 
Kirby wrong and myself right in transcribing, once in a while; the 
boot is too oflen on the other leg. I realize too well the absolute 
im))ossibility of getting so vast a body of names rightly written, 
to make it a subject of criticism. Certila flexuom I do not know; 
it is one of the undetermined Walker species. HyparpaXy genus 
82, contains our species only. Psaphidta Wlk., with resumeiis as sole 
s))ecies and type, is a noctuid. • My catalogue of this family is in the 
printer's hands and I cannot say from recollection what s{)ecies it is 
a synonym of In Cerura, eineroides and Candida are both given 
specific rank, and bictispis is not credited to America. Under Pan- 
theti we find leticomelcena Morr., which has been for many years rec- 
ognized as a synonym of Audela acronydoides Wlk., and so appears 
in Mr. Gmte's list of 1882. The genus is certainly noctuid, by the 
bye, and we have a number of species fully referable to it. In Qhi- 
phUia, all our species appear as listed ; i^arlii has been referred to 
Bomhycia long since and sepientnonalu< Wlk., here given specific 
rank, has been referred, though with a ? to (rilineata by Mr. Grote. 
T/mnmetopoea Hiib. replaces Cneihoeampa Steph., and here we find 
grii*ea Neum. EUida gelida Grt. appears under genus 117 ; as al- 
ready stated, trnnm^ermia Walk, must ref)lace the specific name. 
Under Notodonta we have dragula, basitrienj*, dmplaria^ plaglata and 
noUiria of our species. The latter has been referred to Lophopkryz 
eleganjf Strk. lA)phodonta contains only the species of our list. 
Ochrf>digma lliib. replaces Drynohia Diip., and (ortuosa Tepp. ap- 
pears under that name. Under Lophopteryx our two species a|)pear, 
and to elegayi^ Strk., var. a, orlsi^a Strk., i.s added. No change ap- 
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pears in Pheattia, Melanopha Hiib., Tentainen, replaces Jchthytira 
Hiib., Verzeiehniss, and under that name our species arc listed. 
Paihi 18 given specific rank, and so is mdefitata^ else no change is 
made in our species. Apicalu is credited to Walker instead of to 
Barnston, and Mr. Kirby has consistently so credited all the species 
described by Walker from ^arnston's catalogue names ; correctly so 
in my opinion. In Datana, genus 153, no change is made, and the 
genus contains our species only. Nadata contains three s(>ecies beside 
thosHi from our fauna; all Asiatic. No American S|>ecie8 of Nystalea 
apfiears, though Mr. Grote has described an N. indUtjicB referring it 
to the Noctuidie near Cucullia. From a casual examination of the 
ty{)e it is much nearer to Bomhycia. As an ending to the family 
there ap[)ear 23 genera described by Walker, all save one with a 
single species only, and all either from Brazil or Sarawak. Whether 
they are all so intimately related, or whether Mr. Kiri)y found it 
im{M>ssible to place them more definitely does not appear. 

As Family XXI, appear the Sphingidie sandwiched in between 
the Notodontidffi and Bombycida;. This is quite out of the accepted 
course, but I am not prepared to say that it is indefensible. The 
question of arrangement offers so many op{K)rtunitie8 for individual 
judgment, as it is universally admitted that no linear arrangement 
can truly express all relationships, that almost any arrangement can 
he <lefended ; six subfamilies with 116 genera are recognized. At 
the head come Macroglossino} with Hetnaris Dalm. as first genus. 
All our species are included under this term and nearly all the 
names are given specific rank. As to some of the forms where the 
synonymy is in dispute, this course was perhaps the safest, but in 
other cases I do not understand why Mr. Kirby ignored the conclu- 
sions reached in my monograph of the American s|>ecies. Under 
I^piACsia on\y flavofaacUita and ulalume are included. I have .shown 
that it is much wider in its application in our fauna. Under Aelh- 
jton, neither ianUthu nor fndiui are credited to our fauna. Euproner- 
pimiA is used for phieton and enterpe, and Dieneces Butler for clarkkt 
and ciroa. Why eight genera, (juite different in structural charac- 
ten», should be placed between these genera and LepUesia, is a mys- 
tery to me. Under Perigonui we find Uicitd Druco, from the Unite<i 
States. It is unknown to me. Thyreus is marked preoccupied. an<l 
Spht'rodina Blanch, is used instead, with nbboiii as ty[)e. Amphion 
ueMus and DeUlamin viMcrlptum are both monolypic from our fauna. 
Ganron and JunniUt ap]>ear in Pterofjon, 1 have shown that the 
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genera last cited (except Pterogon) are structurally distinct from the 
typical Macroglossinse, and that they cannot remain united with it. 
Unzela japlx \s credited to America simply. I am not aware that it 
occurs in our fauna. Triptogon is used for EtiyOy marked preoccu- 
pied, and neither liigubris nor camertus are credited to our fauna. 

The Chcerocampinse are Subfamily IL. Theretra Hiib. is used for 
Chxrocampa, and out of 115 species our faunn is credited witli two 
only, and one of these — prociie, does not belong to us. Deilephila 
contains two species from our fauna, and one of these is galii, var. 
intermedm Kirby, to which cham(Enerii is cited as synonym ; prob- 
ably correctly. Dupo Hiib. is used for vi/w, limiei and typhon, while 
in PhilampehiA we find pandortis, and in Pholus, achemon. This is 
certainly extreme, for, while we may admit difference between Dupo 
and Phihnnpelus, achemon and pandonis are so closely allied in all 
stages that generic separation becomes simply absurd. Carried out 
consistently on the same basis it would be almost impossible to get 
more than two or three species into any genus. Argeiis labruscie is 
not credited to our fauna, though it has been in our lists for years. 
To Darapsfi is referred versicolor Harr. Ampelophaga is confined to 
Asiatic species, and chctrihis and myron appear in Everyx. 

Subfamily III is the Ambulicinse, in which we find Pachylia Wlk. 
P. ficHs is not credited to our fauna, but P. lynceaQ\Qn\., from Texas, 
ap|)ear8 as a good species. 

Subfamily IV, the Sphinginae, begins with Diludia, which contains 
brontes as sole species from our fauna. Daremma conti\ins nndulom, 
as type, hageiiii and caialpcBy all from our fauna. Mr. Kirby does 
not seem to have recognized the close affinity between these Sf)ecie8 
and amyntor, for he places the latter 14 genera further on. Dolba 
has our species as type, and one other from Mexico. CocytiuRYixxh., 
Verzeichniss, has ardceus as type, Amphonyx sinking into the syn- 
onymy. The species is not credited to our fauna. Under Phlege- 
ih()ntiHi< we find »exta Joh. as type, and this is our Sph. Carolina. As 
other sj)ecies we have rustica, credited to America simply ; dalica, 
credited to Canada, and which has been referred as a form ofriisticxi; 
lycopersici, which has been referretl to Carolina; qninqnetnacnlata 
and cingnlata, var. decolorata. Under Sphinx^ oreodaphne is given 
specific rank, leucophceia is cre<iited to Texas, lugetu* is not credited 
to our fauna, aiulroniedce is marked from Georgia to Honduras, as a 
go(Kl species, nttihensis is given specific rank, xnshtif vanconveren^is 
and albcKcem* are all made good species, and we find a «S'. ? capreolus 
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Schauf., from Vermont ! Oargantua, with eremitus as ty|)e, is pro- 
podeii for that 8|)ecies, eremUoideSf gordiiis and luscitiom. Mr. Kirby 
8eenis to have overlooked the fact that Mr. Grote, ten years ago and 
more, referred Mr. Strecker's species to lugetis. Under Hyloiena we 
find saniptri Strk. as a distinct species ; plebeia, doUii^ coloradu^, 
^tioict, ttrobi and cuprem. Under Lapara we still have bomby- 
ooides Wlk. as sole species and type. Chlcenogramma \msi jasminearwn 
as type and only s|)ecies, and Ceraiomiay with amyrftor^ is in the same 
case. Ellema contains our species only, and Exedrium has still only 
one s{)ecie8. Dilophonota ello^ (znotrus, melancholica and laer'varKB^ 
are all credited to America simply, though they are mostly confined 
to a very limite^i part of it. Obsciira on the other hand, though it 
occurs in our fauna, is credited only to Mexico and the Antilles. 
Under Cauieihia we have grotei only, and under Anceryx only ed- 
vxtrdifiu 

The Manducinae, Subfamily V, contains only Mandnca Hiib., 
Tentamen, which replaces Acherontia Ochs., and this is unrepre- 
8ente<i in our fauna. 

Subfamily VI is the Smerinthinse. Marumba Moore is used in 
place of Triptogon, marked preoccupied, and we are given three 
species: morfe^to, impercUor and cablei. The latter "species" one 
would suppose had certainly not a leg to stand u|K)n, and why Mr. 
Kirby gives it unquestioned 8{)ecific rank here is inexplicable to me. 
Under StnerinthuH we have vancouvereusit* and ophthalmicuM, while 
under EwmierinihiiM we have cerisii and astarte, though I have shown 
that they are all but geographical races of one species. Geminattu* 
is given as distinct from Jamaicensis under the same generic term, 
and here, too, we find niyops, a s{)ecies which I have shown to be 
structurally distinct. In Paoniaa we have ex,c(Bcata as ty})e, and 
pavonifia Geyer as other species. To Cahusymbolus^ adylun is referred 
as ty])e, and one other s|)ecies, oculatay from Mexico, is given a place 
here with a ?. In Cresi*onUi we find jiigUindis, hyperbola, robinsonii 
and paileiMy all as good species. Finally, tailing off the list, we 
have ArdonoUis lueidua. After such an review of the Sphingidw, 
a sort of helpless feeling predominates. Is there any use of writing 
monographs, lists or synopses when they seem to l>e unused or re- 
ganled as of no avail by such men as Mr. Kirby? To say nothing 
of the almost entire disregard of nearly all the original synonymy 
pro|)osed by me in my monograph of the family, even old, accepted 
synonyms, established by Mr. Grote are not adopte<i in all canes. 

TRANS. AM. ENT. 80C. XX. FEBKUAKV, 1893. 
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Not even for localities are our lists used, much less are our other 
publications referred to in matters of distribution. Demonstrations 
of structural identity or differences go for nothing. The races of 
Synerinthm eeryni are separated generically, while species very dif- 
ferent in structure are associated. 

To the Bombycidae, Family XXII, only 28 genera are referred, 
and the first of these, represented in our fauna, is Bombyz with mori 
as type. I am glad Mr. Kirby has so typified the old Linnaean 
genus. 1'he only other species from our fauna is Thauma ribis Hy. 
Edw., only species of the genus. 

Family XXIII, the Drepanulidse, contains 31 genera, 17, or more 
than half of them, monotypic. Perophora, with 25 species, is re- 
ferred here, our fauna credited with one name only, which, however, 
typifies the penus. Oreta Wlk., supplants Dryopteris Grt., and our 
species are here listed : marginata is here given as a synonym of 
rosea, instead of a variety, as it stands in our lists. Lacosoma, with 
chiridoia as ty[>e and only species, is also referred here. Under 
Platypteryx, our si)ecies appear without change, save that fanciata 
Steph. is referred to " N. Amer.?'*; it is quite likely that the? is 
justified. The Prionia bilinecUa of our lists reappears here in Fa/- 
caria Haw., and that ends our representation in the family. Scanning 
the association here made, rather closely, leaves it an of)en question 
whether 8U|)erficial resemblances rather than structural characters 
have not l)een too much controlling. 

Next follows the family Ceratocampidae, and in AnUota, which 
heads the scries, we find our three species unchanged, two of them 
referred from Georgia only, the third from America. Dryocampa 
follows, with rahijcnnda as type, and six other 8j>ecies from Central 
and South Americii. Sphingicampa contains our 8|)ecies only, and 
var. immnculata Jewett is missing. Quddrilineata and albolinfaia 
by the bye, are credited to Mexico only. C'dherouin Iliib. and Acr- 
cJvH Iliib. are united, and our species otherwise are unchanged. 
(lolomdia ends the series. Omitting the last, the family is a sharply 
limited one. I confess that I would have hositaUjd about uniting 
E'lf'lcj* and (ydhrrouia, but am not prepared to say the union is not 
justifiable. It is only surprising to find it made by Mr. Kirby, who 
elsewhere finds no difficulty in separating much more nearly allied 
forms. 

To Family XXV, the Saturniidie, f>8 genera are referred. Under 
Aitnciui we find cinrtus, from Arizona, and enjcina Shaw, as doubt- 
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fully Texan. Eryeiiia is an older name for splendiduBy according to 
Mr. Kirby. Under Philommia^ used for a section of Hiibner's 
Samia^ we find eynthia, which is credited to Java only, though it has 
been on our lists for years. Mr. Kirby has in some other cases given 
only the original home of a species and not the localities in which it 
has been accidentally introduced or domesticated. Samia Hiih. is 
given ceerapia as type, and Columbia, gloveji and ealifornica as other 
species. The last name justly replaces ceanothi Behr. In Caliom- 
nUa we find calleta, promethea and angnlifera. This separation of 
the species, which I have united under the term AUacus, is perhaps 
justifiable when the fauna of the world is considered, though I con- 
fess I rather doubt the possibility of sharp definitions for all of the 
generic terms. Under Telea we have poiyphemuM as sole 8|)ecie8 and 
type. Luna appears under Tropaa, and next to it we find T, roum 
Ross, from Toronto. It is extremely unlikely that this name refers 
to a distinct species. I have not seen the '* Cat. Lep. Can. p. 5, note 
(1872)/' where it is said to be described. Under Saiumia we find 
our galbinuy but it is credited to Mexico only. Calomturnia, with 
metidociiio as sole species and type, is separated from it by six foreign 
genera. Automerw Hiib., is used to replace Hy])erchiria for 77 spe- 
cies, among which our few American names are scattered. Lillith 
Strck. is given specific rank. Of Hyperchiria, proi>er, we have no 
species. Hemileuea is an American genus, and all but four of the 
S|)ecie8 belong to our fauna. NevadenniM is given specific rank, and 
hualapai, tricolor and sororiuSy are referred to Euleticophaim, E. 
neumoegeni is referred to Argyraugea. In Paeiidohazis, nutiali is given 
specific rank ; //ioa is made a synonym of hera instead of a variety 
i»f eglatiterina, and ^narcaia is made a variety of eglanferina iuHtead 
of ha-a, as its describer thought. It is to be regretted that Mr. 
Kirby did not accept my limitation of the Saturniida) to those forni.*< 
in which the antennae have two branches or |)ectination8 to each 
joint. If structural characters are to be rogarded as having any 
value at all in the I^pidoptera, this charact(;r is certainly an .<rong 
a one as occurs in the order. 

Family XXVI is the Lasiocampida*, with 148 genera. Not until 
we reach genus 85 do we find any familiar naine.s, and then, under 
Phyllodenina Hiib. we find the species we have aa Gatitropdchn in our 
lists. G. occideniin Wlk. is here referred as a synonym ni' amerirafta, 
which I am willing to accept as correct. RoAeatn Stretch is used 
inst€a<l of mildei Stretch, and iiere I cannot follow Mr. Kirbv. ( >n 

TBAlfH. AM. Km. 80C. XX. (3) MAK< II. iHlKi 



18 JOHN B. SMITH. 

plate iv, fig. 12, of Mr. Stretch's work, a species is figured which, in 
the sheet of explanations, is called G, roseata N. S. No such spe- 
cies is described, but on p. 113 is described, at length, O, mildeiy and, 
after the name, the reference is to PI. iv, fig. 12. There is no sort 
of doubt that Mr. Stretch intended mildei as the name of the species, 
and that roseata was a mere tentative term unfortunately used in the 
explanations. I do not think that this constitutes such a character- 
ization of the species as will prevent an author's changing the name 
in the first description, even though the plate is issued a month be- 
fore the part containing the description appears. P. alaacenm 
Stretch also appears in the list. Mr. Stretch never described any 
such species if his language is to be trusted. In comparing his 
mildei with allied species he speaks of 6. alascensis Pack., and says 
his species is not " uniformly dark brown * * * etc.,** quoting from 
some other publication. As a matter of fact, aUucenm was never 
sanctioned by any description, and has no existing type. The name 
has no rightful place in any list. Carpinifolia Bdv. is also given as 
a synonym of americanay and Mr. Kirby thus goes further than any 
American author has yet done to ray knowledge. To Oloveria are 
referred the species of our list and some Mexican forms. Genus 100 
is Heteropa^a, with rileyana as sole species and type. Under Clida- 
eampa no change has been made in our species. Artaee has punc- 
tistriga as type, rubripalpis Feld. as variety, and albicans as other 
American species. By an error of date I was induced to give 
Felder's name priority in my list; it must be as Mr. Kirby has it. 
Onr species of Tolype are unchanged. Apatelodes appears in this 
family quite out of place; and finally we have Acronyctodes insig- 
ttaiti Hy. Edw. credited to Arizona. It was described from Mexico. 

The Pinaridse is a small family which is not represented in our 
fauna. 

Family XXVIII is the 2ieuzeridse, Mr. Kirby rejecting the term 
Coasti^ in favor of Trypanus Ramb., because Cossvs had been pre- 
viously used as a specific term. It is ))erhap8 questionable whether 
thi.s will be followed by lepidopterists generally. Qvadrina diazoma 
heads the family, and Trypanus (^Cosstfs) is genus 4. All the species 
of our list are found here, but some changes are introduced. Cossus 
macmuririci Peale is written macinurtrei Guer., dating 1829. Peale 
is not cited, but I believe that 1857 is the date of his optis; which 
determination is correct, I do not know. 

C. undomts Lint, is wrongly written nodosus. Nanus Strck. is re- 



AMERICAN LKPIDOPTKRA. 19 

ferrtni to Prionoxydus, In Hypopta we find our sfiecies unchanged. 
PnofioxyHua contains our species and plger from Cuba. Cosfnila 
hamli* appears in genus 21, in thtt full glory of its synonymy, generic 
and specific. Under Zeiizera we fJnd canadeium H.-8. and decipieim 
Kirby. Tbe latter name has as synonym HejAaliis pyrimis Fab., 
Zeuzera pyrina Wlk. and Machesney. Mr. Kirby seems to consider 
that our species is not the same as the European form, and therefore 
names it, giving N. America as the habitat. I believe that Mr. 
Kirby is mistaken. The insect has been carefully compared wit!) 
European specimens by competent entomologists and has \yeeu de- 
clared identical with them. It is still so limite<l in distribution, and 
its history since its ap|)earance here is so well known, that its recent 
introduction is a matter scarcely questionable. It would be inter- 
esting to have Mr. Kirby |)oint out the differences between the spe- 
cies. It is curious that Z. canadetiJtii should not have been redis- 
covered by the many goo<l Canadian collectors, and it raises a 
mispicion that the locality may have been erroneously given. 

Family XXIX is the Hepialidoe, and the last of the series. The 
typical genus heads the list, and cimtains a large proportion of our 
i«|)ecies. Camus is not credited to our fauna, and Walker's identifi- 
cation of the species from Hudson's Bay Territory may easily have 
l>een incorrect. All the varieties in my list, save montanm Stretch, 
are here given s|)ecif!c rank. ArgetiteoinacufaUiM, arfjentatiis, quadri- 
giitUituSt purpurascetui ^"^ thule, are referred to Sthenopis, and in the 
other genera no s|)ecie8 from our fauna ap|)ear. 

In its entirety Mr. Kirby's work is worthy of the highest prai.se. 
I have noted no imi)ortant omissions and very few errors of any 
kind. Mr. Kirby shows a remarkable acquaintance with entoino- 
higical literature — an acquaintance in which no one who has n(»t 
access to the vast wealth of the I^)ndon libraries can hope to rival 
him. To the working entomologist the work is indis[)enHal)le, and 
a very ginlsend. In ty|)ography and general get up, it leaves little 
to be desireii. Mr. Kirby has apparently been at great pains to fix 
the ty{)e8 of genera, and in most cases his concluHions will hav<' to 
he accepted. In the adoption of the Tentamen names I must de- 
cline to follow him; but I have long felt that many of the VersK^irh- 
nisft names must come to be used in time. A serious fault in the 
w«)rk is, that it is not |K>ssil)le to learu from it what synonymv is 
original and what is adopted. As a ;;uide to di.stribntion. it is iim>- 
lew, except in the most limited way. No pretence to completeness 
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of bibliography is made, but a reference to faunal monographs of 
families or groups would have added greatly to the value of the 
work and would not have taken much more space. As authority 
for specific rank it must be very cautiously used, in our fauna at 
least. With the family groupings, or rather the grouping of genera 
into families I disagree entirely. No series of insects affords better 
opportunities for family divisions on structural characters than do 
the Bombyces, and, to our shame be it said, in no series is the classifi- 
cation so utterly superficial, so completely at variance with all scien- 
tific bases than just here where the work is easiest. I do not believe 
that more than half a dozen of the twenty-nine families accepted are 
capable of clean scientific definition. This is not Mr. Kirby's fault 
of course; it is, however, disappointing that the catalogue not only 
makes no advance in the matter of classification, but does not even 
accept sharply limited groups where they have been so well defined 
that recognition is easy. I realize, of course, that Mr. Kirby could 
not in all cases make even a good guess at the real location of some 
of the described forms; but this does not afiect the criticism made, 
since the bad associations occur also among forms well represented 
in the British Museum. 

To bring out somewhat more sharply the contrast between Mr. 
Kirby's work and the arrangement adopted in my recent list, which 
embodies the results attained by American students, I give in serial 
form the species credited to our fauna as they stand in the catalogue ; 
while to show, in a measure, the proportion of our own forms to 
those of the world, I retain Mr. Kirby's numbering to families, 
genera and S{)ecie8. 

Family I. CASTNIIDJS. Family IV. AGARISTID^. 

Genus 17. PSBUDALYPIA Hv. Edw. 
Genus MBOATHYMU8 Scudd. 

1. crotchii'^ Hy. Edw. 

1. yucc»* Bdv. Lee. ^^^ ^^^^^^ Hy ^^ 

2. cofaqui Strk. 

'A. neumoefireni Hy. Edw. Genus 18. ALYPIODBS Grt. 

1 CX*68C6Q8^ Wlk 

Family II. COCYTIIDiE. Alypia grotei Bdv. 

Not represented. Alypiodej, fiavilinguis Grt. 

Genus 19. ANDROLOMA Grt. 

Family III. URAXIID^. j lorquinli* G. A R. 

Not represented. 2. maccuUochii Kirby. 



• Indicates that the s|»ecies is the type of the gen us. 
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3. ridin^sUOrt. 

4. •Imills Stretch. 

tdwardtii Bdv. 

rmr. eonjnneta Hy. Edw. 

5. brannani Stretch. 

0«nu8 20. ALYPIA Hub. 

1. ootomaoulata Fab. 
quadrigutialia Hab. 
Zjfgma himaeulata Gmel. 
wuituta Hy. Edw. 

3. albomaoulata Stoll. 

odomaeukUia Hiib. 
Agari»ta oetomaeulaia Latr. 

4. wlttfleldl Hy. Edw. 
r>. lan^tonil Coup. 

H. hudsonica Hy. Edw. 
7. mariposa On. A Rob. 

VMr. tunaia Stretch. 
8 dlpsacl Qrt. A Rob. 
9. saoramenti Qrt A Rob. 

Oenus i-i. P8YCHOMOBPHA Harr. 
1. eplmenis* Dru. 

Genuii 23. BUBDWARD8IA Ort. 
1. brUllans* Neum. 

C4eiius 27. COPIDBYA8 Ort. 
1. ffloveri* Grt. A Rob. 

Genus 28. PBNABIA Grt. 
1. aevorsa* Grt. 

GeiiUK 29. BUTHI8ANOTIA Hub. 

1. unlo* Hub. 

2. irrata Fab. 

a*»imi!is B<lv. 
:i brevipennis Stretch. 
Tt. sanotes Johannla Wlk. 

Genus 30. CIRI8 Grt. 
1. wllsonll* Grt. 

(}enus 35. MBTAOARI8TA Wlk. 

3. sabulosa Bdv. 

Family V. CHAIX;OSIID/E. 

Ntit represented. 



Family VI. THYMARID^. 

Not represented. 

Family VII. ZYGiENID^. 
Subfamily 1. Anthrocerin^f.. 

Not represented. 

Subfam. 2. Adhcitinas. 

Genus 9. TANTUBA Kirby. 

1. miOu<^cul** Hy. Edw. 

2. parvula Hy. Edw. 

Subfam. 3. Zyuxsivje. 

Not represented. 

Subfam. 4. THYRETiNiE. 

Not represented. 

Subfam. 4. PHAUDiNiE. 
Not represented. 

Subfam. 5. Pyromokphin-«. 

Genus 66. ACOLOITHU8 Clem. 

1. falsariuB* Clem. 
ianbomi Pack. 

Genus 67. HARRI8INA Pack. 

1. coracinaClem. 

2. texana Stretch. 

3. americana* Gu^r. 

4. auBtralls Stretch. 

5. metaUica Stretch. 
9. nig^rina Graef. 

Genus 68. TRIPROCRI8 Grt. 

1. smithsonlanus* (-icni. 

2. martenll French. 

3. aversus Hy. Edw. 

Genus 72. PYBOMORPHA H.-8. 

1. dimidiata* H.-8. 
perltieida Clem. 
3. fusca Hy. E<lw. 

<}enuH73. LTCOMORPHA Harr. 

1. pholus Dru. 

.'{. deaertuB Hy. Edw. 



* Indicates thai the siiecies is the type of the k<^iius. 



TKAKS. AM. KNT. HOC. XX. 



MARCH. Ib93. 



22 



JOHN B. SMITH. 



4. oentralls Wlk. 

6. constans Hy. E(1w. 

7. rata Hy. Edw. 

10. latercula Hy. Edw. 

12. palmer! Pack. 

13. mlniata Pack. 

14. cocdnea Hy. Edw. 

OeDus 74. ANATOIiMIS Pack. 

1. srrotei* Pack. 

2. fulfirene Hy. Edw. 

Subfara. 7. EucHROMiiNiE. 

Oenus 82. STNTOMBIDA Harr. 

12. ipomeee Harr.* 
ferox Wlk. 
enierpt H.-8ch. 

Genus 83. DAHANA Grt. 
1. atripennlB* Grt. 

Genus 97. PHYLLCBCIA Gu6r. 

5. texanus Grt. 
/>{tfmtpe« Wlk. 

Genus 105. BRRUCA Wlk. 
1. pertyl H.-Sch. 

Genus 110. DIDA8Y8 Grt. 
1. belBBGrt.* 

Genus 123. COSMOSOMA Huh. 

24. aufire* L. 
omphale Hub. 

Subfani. 8. TKiCHURiNi*:. 

Not represented. 

Subfain. 9. Anticfilorin.*:. 

Not represented. 

Family VIII. ARCTriD.E. 
Subfam. 1. (/HARIDIIN.*:. 

(Jeinis'iJI. NBLPHE ll.-Srh. 
(). Carolina Hv. Edw. 



Genus 37. SCEPSIS Wlk. 

1. firravis Hy. Edw. 

4. fUlvlcoUis* Hub. 

iemidiaphana Harr. 

p<iekardii Grt. 

v»r. pallens Hy. Edw. 

5. matthewl Hy. Edw. 

6. wrlfirhtli Stretch. 

7. edwardsii Grt. 

Subfam. 2. CrENUCHiNJi. 

Genus 40. OTENUCHA Kirby. 

1. virginica* Cbarp. 
latreillana Kirby. 

Genus 41. COMPSOBRIUM Blanch. 
1. crebsonanuzn Grt 

Genus 42. EUCTENUCHA Grt. 

1. ochroscapus Grt. A Rol». 

eorvitia Bdv. 

2. multifaria* Wlk. 

rtibroicapua || Bdv. 

3. rubroBcapus Men. 

wiilMnghami Hy. E<lw. 

4. brunnea Stretch. 

5. sang-uinariaStreok. 

Genus 43. PYGOCTENUCHA Grt 

1. robinsonii Bdv. 

2. harrtsil* Bdv. 

pyrrhoura Hulst. 
7. funerea Grt. 

Subfam. 3. Pkricopin/K. 

Genus 51. ONOPHJSLA Wlk. 

1. vermiculata (trt. <i Rob. 
tequinoetmlig \\ Bdv. 
var. continua Hy. Edw. 

3. discreta Stretch. 

arizowe French. 
morrisoni Dnire. 

4. latlpennis IMv. 

hopfferi (irt. A' Rob. 
<). clappiana Hoi I. 



* Indicates that the H|K*cieH is the typ«* of the f^enus. 
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Subfuin. 4. PlIil^OOI'TKRINiE. 

<ieuii8 88. AliBXICLES Ort. 

1. aapersa* Ort. 

0<fuu8 91. THBAOB8 Vnk. 
.{. ? laqueata Hy. £dw. 

(hinufl 105. BUPSBUDOSOMA Grt. 

2. floridum Grt. 

(^iiiiH 113. LOPHOCAMPA Harr. 

4. airassisli Pack. 

caiifomiea Wlk. 

angulifera Wlk. 

$alici$ Rdv. 

var. alnl Hy. Edw. 
.'». maculata Harr. 

fnlrojlava Wlk. 

gnttifera H.-Sch. 
H. caryee* Harr. 

aMMuIifascia Wlk. 

porphyria H -Sch. 
IH arg^entata Pack. 

18. sobrlna Stretch. 

19. BcapularlB Stretch. 
:jO. Ing^ens Hy. Edw. 

21. occidentalis French. 
22 subalpina French. 

G«nii8ll4. BUHALISIDOTA Grt. 

5. loDg^a Grt. 
H. pura Neum. 

GenuM 115. HALJ8IDOTA Huh. 

V. davlsil Hy. Edw. 
.^>. labecula Grt. 
«{. edwardsli Pack. 
trnnslucifia Wlk. 
quercHS Bdv. 
K tessellaris* A. A H. 
antiphola Walsh. 
A/irrtWt Walth. 
12. mixta Neuni. 
25. minima Ncum. 
Xi. trtffona Grt. 
4:i. clDDamomea Bdv. 
46. slgniflcanai Hy. Edw. 
49. ambiffua Stretch [Strck.]. 
Mtrri Hy. Edw. 



Genus 119. BCPANTHBRIA Huh. 

13. sennettli Lint. 
37. ccDca Strck. 
39. ooularia* Fab. 

scr^Mmia Stoll. 

oculatiuima S. A A. 

chrjfteis Oliv. 

cunegunda Beau v. 

ah. confluens Oberth. 

var. denudata Sloss. 
53. reductaOrt. 

Genus 121. JSMBLIA Kirhy. 

1. roseataWlk. 

Genus 122. ABACHNI8 Geyer. 

2. picta l*ack. 
7. zuni Schaus. 

iSubfam. 5. Spilosomatin-*:. 

Genus 140. ANTABC7IA Hiih. 

12. beanli Neum. 

var. fUsoosa Neum. 

GenuR 142. BSTIOBiBNB Hiih. 

I. acnea I>ru. 

var. caprotina Dru. 
paeuderminea Harr. 
caiifomiea Pack. 
paekardii Schaupp. 
meHtha$trina Mart. 

3. permaoulata Pack. 

nigrojlava Graef. 

4. albida Stretch. 

5. dubia Wlk. 
a niobe Strck. 

Genus 143. SPILOSOMA Steph. 

7. virginica Fah. 

8. prima Sloss. 

10. latipenne Stretch. 

II. vestalis Pack. 
12. antig^one Strrk. 

(Jenus 151. HYPHANTRIA Harr. 

1. cunea Dru. 

punciaii$$ima A. A S. 

2. textor* Harr. 

Candida Wlk. 

3. punctata Fitch. 



* Indicates that the species is the type of the Kcnus. 
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GteDus 152. BOTYPIA Clem. 
1. blvittata* Clem. 

Genus 153. BNBRYTHRA Harr. 

1. trimaoulata Smith. 

2. phasma* Harv. 

Genus 157. OYCNIA Hub. 

1. eg^le Dru. 

2. eg^leneneis Clem. 

4. muiina Stretch. 

5. immaculata Graef. 

6. abdominallB Grt 

7. sprafiTuei Grt. 
6. bolter! Stretch. 
9. elefirans Stretch. 

12. zonalis Grt. 

13. vlvlda Grt. 

14. perlevis Grt. 

16. inopinatUB Hy. Edw. 

18. orefiTonensis Stretch. 

19. collaris Fitch. 
antica Wlk. 
tciurut Bdv. 

20. pudens Hy. Edw. 

21. tenera* Huh. 

22. scepsiformis Graef. 

23. budea Huh. 

24. yoRemite Hy. Edw. 

Genus 158. PARBUCHJBrTBS Grt. 

3. conspicua Neuni. 

Genus 160. VANBSSODBS G. A R. 

1. clams* G. A R. 

2. fuscipes Grt. 

Genus 174. SBIRABCTIA Pack. 

1. echo* A. A S. 

2. Clio I*ack. 

(Jen us 177. PYBRHARCTIA Pack. 

1. Isabella* A. A S. 
calif ornica Pack. 

Subfiun. 6. Arctiin^:. 

(tentis 178. CODIOSOMA Stretch. 

1. fulva* Stretch. 

2. nigra Stretch. 



3. tricolor Stretch. 

4. eavesli Stretch. 

Genus 179. PHRAOMATOBIA Steph. 

4. rubricosa Harr. 
aa$imilang Wlk. 
var. ftranconia Slosn. 
rubieimdaria Clem. 
12. vasransIMv. 
pteridis Hy. Edw. 
ruftUa Bdv. 
punctata Pack, 
var. proDa Hy. Edw. 

15. rubra Neum. 

16. walslnghami Bntl. 

Genus 190. PABASBMIA Huh 

3. petrosa Wlk. 

var. cespites Grt. & Roh. 
var. clchorll Grt A Roh. 

4. fireometrica Grt. 

5. geddesi Neum. 

6. eelwynll Hy. Edw. 

7. znodesta Pack. 

8. scudderii Pack. 

Geniis 191. HAPLOA Huh. 

1. oonsclta Wlk. 
lactata Smith. 

2. vestalis Pack. 

.^. fulvicosta Clem. 

4. Carolina Harr. 

5. clymene Brown. 
interruptomarginaia Beau v. 
e-omma Wlk. 

6. contifiTua Wlk. 

7. colona Hiih. 
elymene Esp. 

8. re versa Stretch. 

9. suCTusa Smith. 

10. lecontei (fuer. 
leucomelaa H.-Sch. 

11. militaris Harr. 

12. conflnis Wlk. 

13. confusa Lym. 

(ieiius 196. CALUMORPHA Latr 

11. virgrinalis Hdv. 

var. ochracea Stretch, 
var. gruttata H.-Seh. 



• Indicates that the species is the type of the kcuuk. 
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C^enn^ 200. PLATABOTIA Pack. 

1. parthenos* Httrr. 

nmerieana Wlk. 

2. borealls Moeachl. 
«. yarrowl 8iret«!h. 
7. remlBsa Hy. Edw. 

(let) 118 202. HYPBROOMPA Hiib. 

1. cala* Linii. 

▼ar. americana Harr. 

var. utahensls Hy. Edw. 
H. opulenta Hy. Edw. 

(t«iiu8 207. HYPHOBAIA Hiib. 
5. hyperborea C'urt. 

Geoii8 213. APANTB8IS Wlk. 

1. vlriTO Linn. 

2. parthenice Kirby. 

3. nerea \U\v. 

4. michaba (rrt. 

5. dorU Bdv. 

6. argre Hro. 
dione Fab. 
ettleb$ Mart. 
tneamatorvAra Goeze. 
aohaia Grt. & Rob. 

var. ochraoea Stretch, 
▼ar. barda Hy. Edw. 
stretohl Grt. 
Bhastaensis French. 
Intermedia Stretch, 
•implicior Botl. 
saundersll (}rt. 
approxlmata Stretch. 
I>ereephone Grt. 
anna iirt, 
blakeKtrt. 
rectillnea French, 
phyllira Dru. 
B'ota Goeze. 
j^iantaginia Mart, 
▼ar. lug'ubiie HiiUt 

19. bolandeii Stretch. 

20. neTadensls Grt. A R<»b. 
▼ar. IncoxTupta Hy. Eitw. 
▼ar. Bulphurioa Ninini. 
▼ar. mormonioa Neum. 
var. behii Stretch. 



«. 



8. 

9. 
10. 
11. 
12. 
13. 
14 
15. 
16. 
17. 
H. 



21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 



31. 
32. 



33. 
34. 
35. 
36. 
37. 
38. 
39. 
43. 



44. 

45. 
46. 

47. 



Buperba Stretch, 
g^eneura Streck. 
dodfirei Butl. 
wUliamsl Dodge, 
edwardsii Stretch, 
rhoda Butl. 
determinata Nenm. 
pallida Neum. 
blmaculata Sannd. 
nais* Dru. 
euneata Cioeze. 
defioriana Mart. 
% phaUrata Harr. 
var. vittata Fab. 
rndiauM Wlk. 
eohrata Wlk. 
deeoreUa Saund. 
var. incompleta Butl. 
ftranconia Slosson. 
fiirurata Dru. 
cframiea Hub. 
eelia Saund. 
quadiinotata Strck. 
enowl Grt. 
ochreata Butl. 
placentia A. A S. 
flammea Neum. 
pallida Pack, 
excelsa Neum. 
vlrirunoula Kirby. 
var. oomplicata Wlk. 
dahuriea Ort. 
oithona Strck. 
elong^ata Stretch, 
dieokli Neum. 
brucei Hy. Edw. 



Gcnu8 215. ORODBMNIA8 Wallenter. 

1. queneelii* Payk. 

$trigo$a Fab. 

var. g'elida Moe8chl. 
3. speciosa Moenchl. 
4 obliterata Stretch. 
6. oervlnoidee Strck. 

Genus 216. CALLARCTIA Park. 

3. omata* Pack. 

5. favorita Neum. 

({. arizonensis Stretch. 



* Indicates that the species is the type of the geuuH. 
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Geiias 2*22. LBPTAROTIA Stretch. 

1. stretchil Butl. 

2. dimidlata Stretch. 

3. bolsduvall Butl. 

4. albifascia French. 

5. pccldentallB French. 

6. latifasclata Butl. 

7. fulvofasoiata Butl. 
H. oallforni»* Wlk. 

culnata Bdv. 
9. wrig'htil French. 

10. decla Bdv. 

11. lena French. 

Family IX. CYMBID.E. 

Genus 6. EABIAS Hiib. 
25. obllquata Hy. Eldw. 

Family X. LITHOSIID.E. 

Genus 11. HYPOPBBPIA Hiib. 

1. fucosa* Hiib. 

miniata Kirby. 
vittata Harr. 

2. plumbea Hy. Edw. 

3. cadaverosa Strrk. 

4. inculta Hy. Edw. 

Genus 12. CISTHENE Wlk. 

4. unlfascia Grt A Bob. 

5. tenuifaacia Harr. 

6. paokardil Grt. 

7. subjecta^ Wlk. 
9. plutnbea Stretch. 

16. lactea Stretch. 

Genus 13. PYBALTDIA Feld. 

2. faustinula Bdv. 

var. fusca Stretch. 

3. nexa Bdv. 

grisea Pack. 

4. deserta* Feld. 

Genus 14. HYALOSCOTBS Butl. 
1. futnosa* Butl. 

(}enuHJ)2. LITHOSIAFab. 

:{7. argrlUacea Pack. 

bit'olor Grt. 
.V>. rubroplcta I*ark. 



Genus 122. CRAMBIDIA Pack. 

1. pallida* Pack. 

5. Candida Hy. Edw. 

6. casta Pack. 

7. cephallca Grt & Bob. 

Genus 126. EU8TTXTA Hiib. 

1. pupula* Hiib. 

Genus 144. OOSCINIA Hub. 
6. ampla Grt. 

Genus 147. UTETHEISA Hiib. 

2. ornatrix Linn. 

var. hybrida Butl. 

3. bell a Linn. 

var. intermedia Butl. 

Genus 163. EUBAPHE Hub. 

1. diminutiva Graef. 

2. belft^agrei Stretch. 

3. costata Stretch. 

5. aurantiaca* Hiib. 
rubicundaria Hub. 

6. brevicornls Wlk. 

7. ferrugrlnosa Wlk. 

8. obscura Stret<:h. 
ferntginosa Pack. 

9. quinaria Grt. 
ehoriona Reak. 

10. nifirricans Reak. 

14. opellaGrt. 
rubiCHndaria Wlk. 

15. opelloides Graef. 

18. l8Bta (iuer. 

19. rubropicta Pack. 

20. ostenta Hy. Edw. 

21. intermedia Graef. 

22. treatii(Trt. 

23. ftragrilis Strck. 

24. rosa French. 

Genus im. EUDULE Hiib. 

1. texana French. 

2. unicolor Rob. 

3. immaculata Reak. 

var. trlmaculata Reak. 



• Indicates that the s{Hcie8 is the tyi>e of the genu.s. 
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(itnui 17». PAOABA Wlk. 

1. simplex* Wlk. 
wiinita Wlk. 

(i«iiu8 182. BUPHANB88A Pack. 

1. mendica* Wlk. 

bUeriata H.-Scb. 

2. meiidlana SI<»S8. 

(ffnus 190. OLBMENSIA Pack. 

1. albata* Pack. 
albida Wlk. 
cana Wlk. 

3. umbrata Pack. 
3. Irrorata Hy. Kdw. 

Genus 195. NYCTBOLA Hiib. 

9. lintnerana Spey. 
la Columbiana Hy. &lw. 

OeDiifl 199. BULITB08IA Hy. Edw. 

1. composita* Hy. Kdw. 

2. thoraclca Hy. Edw. 

(}enu8 201. NOLA I^ach. 

.'i. minuscula Zell. 

fuMcnIa Cfft. 
14. anfracta Hy. Edw. 
34. ovilla (}rt. 
40. hyeraalls Stretch. 

(k'niin '!>i\5. AROYROPHTBS <}rt. 

1. pustulata Wlk. 

nigrofa»cutta Zell. 
ohanraia Morr. 

2. clliaoides' (Srt. 

Gpiiiifl!.'10. LEBBNAWIk. 

1. trinotata* Wlk. 

tfxmaeulata (}rt. 

2. minna Hiitl. 

1. Borg^hlella Kiley. 
n. melanopa Ziill. 

Familv XI. HYPSIDiE. 

Not roprom*nled. 

Fain. XII. CALLIDULII).^^:. 

Not rei»reJMMit<rd. 

* Iiiditraten tliat the 8|NL'ciefl 
TEA If K. AM. KNT. 80C. XX. 



Fain. XIII. CYLLOPODIDil^: 

Not represented. 

Fam. XIV. DIOPTID^.. 

Oenus 3. PHRYOANIDIA Pack. 
1. califomica* Pack. 

Genus 4. DIOFTIS Huh. 
18. me^eara Fab. 

Fam. XV. NYCTEMERIDiE. 

Not represented. 

Fam. XVI. LIPARID.E. 

Genus 9. CINOILJA Wik. 
1. humerallB* Wlk. 

Genus 22. CABAMA Wlk. 
10. cretata Grt. 

Genus 61. ABTAXA Wlk. 
54. (?) Infirenlta Hy. Edw. 

Genus 110. PABOBOYIA Pack 
1. leucophesa A. & S. 

4. cllntonii Grt. & Kob. 

5. aohatnia* A. <fc S. 

(3. parallela Grt. k Rob. 

7. obliquata Grt. & Rob. 

8. cinnamomea Grt. k Rob. 

9. basiflava Pack. 

(IcnuH 113. LAOOA Harr. 

1. pyxidifera A. <i K. 

2. opercularis A. A 8. 

lanuginosa Clcui. 
:5. crispata Pack. 

(hniiR l.T). DA8TCHIBA Huh. 
H. roBsii Curt. 
9. groenlandica Houi. 

10. lintneri (trt. 

(}enu8 143. CALOCASIA Ochn 

2. dlvtTBlcolor Morr. 

3. flavicornis Smith. 

(iciiUH 117. NEBICE Wlk. 
1. bidentata'^ Wlk. 

is the t>pe of thf k<-»i>h. 

MAUCH, 18i)3. 
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Genus 154. OOTHOOIDA Wlk. 
1. nifirrifera* Wlk. 

Genus 164. NOTOLOPHU8 Germ. 

17. antiquuB* Linn. 
nova Fitcb. 
hadia Hy. fklw. 

31. deflnitus Pftck. 

32. vetustuB Bdv. 

:<}. firulOBus Hy. Edw. 

34. canuB Hy. Edw. 

35. leucoBtiflrma A. A S. 

36. leucofirraphuB Geyer. 
var. ollvacea Hy. Edw. 

61. InomatuB Beut. 

F. XVII. HETEROGYNID^ 

Not represented. 

Fani. XVIII. PSYCHID^. 

Genus 2. OIKBTICUS Guild. 

1. abbottU Grt. 

2. davldBoni Hy. Edw. 

Genus 3. THYBIDOPTEBYX Steph. 

1. ephemeneformlB* Haw. 

plumifera Steph. 
eoniferamm Pack. 

2. meadU Hy. Edw. 

Genus 8. MAN ATHA Moore. 
2. edwardsll Hcyl. 

Genus 25. OH ALIA Moore. 
14. TMeyi Heyl. 

Genus 32. PSYCHE Sch rank. 

12. confederata Grt. A Rob. 

13. carbonarla Pack. 

14. coniferella Hy. Edw. 

15. fk*ag>mentella Hy. Edw. 

Genus 33. PLATCECETICUS Pack. 
1. ffloverii* Pack. 

Geuus 44. CBDONIA Kirby. 
1. ezifirua* Hy. Edw. 

Genus 45. SAPINELLA Kirby. 
1. mora* Grt. 



Fani. XIX. LIMACODIDJS. 

Genus 33. SBMYBA Wlk. 
4. beutenmuellerl Ht. Edw. 

Genus 36. PHOBETBUM Hub. 

1. plthecium* A. A S. 

abhotafM Hub. 

2. hyalinum Walsh. 

3. nlfirricans Pack. 

4. tetradactyluB Walsh. 

Genus 37. ADONETA Clem. 

1. BpinuloldOB* H.-Sch. 

valuta Clem. 
^. leucosigrma Pack. 
3. py^msea Grt. 

Genus 38. BULIMACODB8 Moeschl. 

1. Bcapha Harr. 
undifera Wlk. 

Genus 52. NOCHBLIA Clem. 
1. tardigrada* Clem. 

Genus 53. EMPBBTIA Clem. 

I. stimulea* Clem. 

Genus 54. SIBINE H.-Scb. 

II. (?) ephippiatuB Harr. 

Genus 67. PABA8A Moore. 

49. chlorlB H.-Sch. 
fratema Grt. 

50. viriduB Keak. 
vemata Pack. 

Genus 68. VABINA Ncum. 
1. omata* Neum. 

Genus 69. EUCLEA Hub. 

2. viridlclava Wlk. 

3. querceti H.-Sch. 
cippus A. A S. 

var. delphinli Bdv. 
var. Interjecta Dyar. 
var. monitor Pack. 

4. quercicola H.-Sch. 

5. bifida i»jick. 

6. ferrugrinea Pack. 



* Indicates that the species is the type of the genus. 
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7. punotulata Clem. 

9. inolsa Harv. 
la eUlotll Pwn. 
17. nana Dyar. 

<}enu8 70. MONOLEUCA Ort A Bob. 

1. aemiflMoia^ Wlk. 

2. sulphurea Qrt. 

3. obUqua H7. Edw. 

4. BUbdentosa Dyar. 

Genus 78. 808I08AKirhy. 
1. teztula* H.-Scb. 

Genus 79. TOBTBICIDIA Pack. 

1. flavula H.-Sch. 

2. i>alllda H.-Scb. 

3. testaoea* Pack. 

4. ferrlffera Wlk. 

Genus 82. KBONBA Beak. 
1. mlnuta* Beak. 

Genns 83. APODA Haw. 

7. triffona Hy. Edw. 
«(. tetraspilaiis Wlk. 
9. blffuttata Pack. 

10. Y- In versa Pack. 

11. paraUela Hy. Edw. 

Genus 88. 8ICYB08BA Grt. 

1. Inomata Grt. A Bob. 

2. nasonl (irt. 

3. rude Hy. Edw. 

<}enus 89. PACKARDIA Grt. A Bob. 

1. eleffans* Pack. 

2. ftisca I*ack. 

3. g^eminata Pack. 

4. albipiinctata Pack. 

5. ooellata Gru 

6. nlirropunotata Good. 

7. ffOodeUU Grt 

(}enuH91. LITHACODB8 Pack. 

1. Casciola* H.-Scb. 

2. laticlavla Clem. 
.1. flexuosa Grt. 

4. 08BSonia (}rt 



5. reotillnea Grt. A Bob. 

UUamia Harv. 

6. irraefll Pack. 

Genus 94. HBTBBOOBNBA Knoch. 
5. Bhurtleffl Pack. 

Farii. XX. NOTODONTIDiE. 

Genus 12. LITODONTA Harv. 

I. hydromeli* Haw. 

Genus 13. HBTBBOCAMPA Doubl. 

2. athereo Harr. 

3. aetarte* Doub. 
meiias Harr. 
varia Wlk. 

4. obliqua Pack. 

var. brunnea Grt. A Bob. 

5. lunata Hy. Edw. 

7. trouvelotli Pack. 

8. Bubrotata Harv. 

9. celtiphag^a Harv. 

II. pulverea Grt. A Rob. 
13. marthesia Cram. 

testella Pack. 

turbida Wlk. 
15. elonfirata Grt. A Bob. 
IG. ffuttivitta Wlk. 

alhiplaga Wlk. 

iudetermiuata Wlk. 

mtiCQrea H.-Sch. 
20. chapman! Grt. 

25. blundata Wlk. 
olivatut Pack. 

26. virldescens Wlk. 

27. umbrata Wlk. 

28. clnerea pHck. 
Mohria Wlk. 

29. unicolor I'ack. 

30. marina Pack. 

31. mauteo Doubl. 
cineraacent Wlk. 
»nbalbieans Grt. 

32. doubledayi Scudd. 
'M. belft-ag^ei (irt. 

:i5. tbyatiroides Wlk. 
3<>. sigrnlflcata Wlk. 
:f7. nifirrosigrnata Wlk. 



• Indicates that the sfiecies is the lyiic of the Kt'uus. 
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38. mollis Wlk. 

39. superba Hy. EAvr. 
53. nivea Neum. 

Oeniis 21. CBDBMA8IA Pack. 

1. conclnna* A. A S. 

2. Bemirufescens Wlk. 

3. ezixnia Grt. 

4. nitida Pack. 

5. badia Pack. 

6. ealicis Uy. Edw. 

7. liversii Behr. 

8. perangrulata Hy. Edw. 

Qeniis 23. SCHIZURA Doiibl. 

1. unicornis A. AS. 
2 humillsWlk. 

3. conspecta Uy. Edw. 

4. edmandsli Pack. 

5. apicalis Grt. A Bob. 

6. leptinoides Grt. 

7. mustelina Pack. 

8. ipomees* Doiibl. 
biguttatus Pack. 
ductus Wlk. 
eorticea Wlk. 
eompta Wlk. 
conftua Wlk. 

var. cinereofrons Pack. 
ustipennis Wlk. 

9. telifer Grt. 
10. harrisii Pack. 

Genus 2.5. SAUOBNA Wlk. 
1. personata* Wlk. 

Genus 26. SEIRODONTA Grt. 

1. bllineata* Pack. 
auociata Wlk. 
ulmi Harr. 

Gemm 27. HATIMA Wlk. 

1. semirufescens* Wlk. 

2. angruina A. A S. 

CHCullifern H.-Sob. 
pnvciatn Wlk. 
cana Wlk. 

3. Interna Purk. 

tripartita Wlk. 



Genus 30. IANA8SA Wlk. 

1. Ufirnlcolor^ Wlk. 
virgata Pack. 
lignigera Wlk. 
trannenata Wlk. 
var. coloradensis Hy. Edw. 

Genas 34. 8YMMERISTA Hnb. 

1. albicosta^ Hub. 

Genus 40. EDEMA Wlk. 

2. alblfrons* A. A 8. 
4. packardii Morr. 

6. (?) obUqua Wlk. 

7. (?) plaflriata Wlk. 

Genus 41. 8TRBTCHIA Hy. Edw. 
1. plusliformis* Hy. Edw. 

Genus 42. ACHEBDBS Wlk. 
1. ferrarta* Wlk. 

Genus 80. CEBTILA Wlk. 
1. flexuosa* Wlk. 

Genus 82. HYPARPAX Hiib. 

1. aurora* A. A S. 

venusta Wlk. 
rosea Wlk. 

2. auroslriata Graef. 

Genus 83. P8APHIDIA Wlk 
1. resumens* Wlk. 



15. 
16. 
17. 
18. 
19. 

20. 
21. 
22. 

23. 
25. 
.38. 



Genus 84. CBRURA Scliraiik 

scolopendrina Bdy. 
cinerea Wlk. 
cinereoides Dyar. 
scitiscripta Wlk. 
borealis ihi6r. 
furaila A. & S. 
albicoma Strck. 
Candida Liiitn. 
occidentalls Lintn. 
hitreulis Harr. 
aquilonaris Lintn. 
multiscripta Hi ley. 
modesta Hudson. 



• Indicates tliat tlie spt'cies is tbe type of tlie jjonuM. 
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Ckun* 8». PANTHBA Hub. 
:\. leiicometena Morr. 

(l«iiUA9a THAUMBTOPCBA Hub. 
10. grisea Neum. 

Gen UK 96. OLUPHI8IA Bdv. 

3. Mptentrionla Wlk. 

4. trilineata Pack. 

5. (?) tearlll Hy. Edw. 

6. (?) wrlghtU Hy. Edw. 

7. (?) severa Hy. Edw. 

8. ridenda Hy. Edw. 
». nipta Hy. Edw. 

10. albofascla Hy. Edw. 

11. formosa Hy. Edw. 
V2. avlmaoula Hudson. 

<ienu8ll7. ELLIDAGrt. 
1. ffelida* Urt. 

Genufl 122. NOTODONTA Ocbs. 

23. strag^ula Grt. 

24. basitrtene Grt. 
2.\ simplaria Graef. 

26. plaflrlata Wlk. 

27. notarla Hy. Edw. 

GenuH 125. LrOPHODONTA Pack. 

1. angruloRa A. A 8. 

2. ffeorgica Il.-Scb. 

3. ferrug'lnea Pack. 

4. plumoaa Hy. Edw. 

(i<*nuA 120. OOHBOSTIOMA Iliib 
4. tortuosa Tepp. 

(}enuMi:{7. LOPHOPTBBTX Stepb. 

14. ameiicana Haw. 

15. eleg^ans Strck. 
var. oriasa Strck. 

(hnuM 142. PHB08IA Hub. 

10. rimosa Pack. 

11. portlandla Hy. Edw. 

12. dimidiata H.-8cb. 

13. califomica Stret€b. 

G«nu8 140. MBLALOPHA Hiib. 
7. aplcalis Wlk. 



8. incluea Hub. 
anaatemotis S. A A. 
amerieana Harr. 

9. Inoaroerata Bdv. 

10. jooosa Hy. Edw. 

11. Btriffoaa Grt. 

12. luculenta Hy. Edw. 

13. omata Grt. A Kob. 

14. inomata Neum. 

15. aatorieo Hy. Edw. 

16. palla French. 

17. in versa Pack. 

18. indentata Pack. 

19. albOBlffna Fitch. 

20. vau Fitch. 

21. brucel Hy. Edw. 

22. blflrla Hy. Edw. 

Genus 153. DATANA Wlk. 
Uuchanged. Contains our species only. 

Genus 155. NAD AT A Wlk. 

1. doubledayi Pack. 

var. oreg'onenais Butl. 

2. sribbosa* A. A S. 

3. behreneii Hy. Edw. 

Fam. XXI. SPHINGIDil^:. 

Suhfaill. 1. MACRCKJLOUSINiK. 
Genns 1. HBMABI8 Dalm. 

1. fuscicaudis Wlk. 

2. floridensis (irt. A Hub. 

3. thysbe Fab. 
peUuguM C'rani. 
civibinformia Stepb. 
etohui lidv. 

4. ruflcaudis Kirby. 

5. buflfaloenslB Ctrt. A Uob. 
^h unlformiB (in. A Rob. 

7. py ramus iklv. 
H. erracilisiJrt. A Rob. 
IJ. axillaris (irt. A Uob. 

Qi'otei Ihitl. 
i:i. margrlnalis Grt. 
21. diffinis iidv. 

fii$iformis A. &H. 
2-J. aethra Stnk. 



* Indicates Chat the s|)eciea 

TBANH. AM. ENT. HOC. XX. 
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23. palpslis Grt. 

24. tenuis Ort. 
fumota Strck. 

25. thetis Grt. k Rob. 

26. metathetlB Butl. 

27. rubene Hy. Edw. 

28. eenta Strck. 

29. bnicel French. 

30. 07nog>lO88um Hy. Edw. 

Qenns 3. LBPISBSIA Ort. 

1. flavofasciata* Wlk. 

2. ulalume Strck. 

(lenas 11. EUPROSBRPINnS O. A B. 

1. pheaton* Grt A Rob. 

errato Bdv. 

2. euterpe Hy. Edw. 

Geo 08 12. DIENBCBS Batl. 

1. clarklae* Bdv. 

vitioria Grt. 

2. clrc» Hy. Edw. 

Genoa 14. PBBIGKDNIA H.-Sch. 
10. tacita Droce. 

Genoa 17. SPHBCODINA Blanch. 
1. abbotil* Swaina. 

Genoa 18. AMPHION ]1ob. 
1. nessus* Cram. 

Genoa 19. DBIDAMIA Clem 

1. insciiptum* Harr. 

Genoa 21. PTBBOOON Bdv. 

3. ffauree A. <fc S. 

4. Juanita Strck. 

5. terlooi Hy. Edw. 

Subfam. 2. CHCEROCAMPINiK. 

Genoa 40. THBBBTBA Hub. 

81. tersa Linn. 
89. procne Clem. 

Genoa 46. DEHiBPHIliA Ocha. 

2. llneata Fab. 

daue.HB Cram. 



6. sralli Rott. 

var. intermedia Kirby. 
ekamstnerii Harv. 

7. oxybaphi Clem. 

Genua 47. DUPO Hub. 

1. vltis* Linn. 

fatdaius Solz. 
juuieam Hub. 

2. linnei Grt. k Rob. 

vitit Stoll. 

Genoa 48. PHILAMPBIiUS Harv. 

3. pandoruB* Hob. 

ampdophaga Harr. 
aateilitia Dro. 
6. satellitia Linn. 

Genoa 49. PHOLUS Hiib. 

1. achemon* Dro. 
cratUar Cram. 

Genua 52. DARAP8A Wlk. 
5. versicolor Harr. 

Genoa 55. BVBBYX M^n^tr. 

1. choBriluB Cram. 

aztUex S. & A. 

ehlorinda Mart. 
3. myron Cram. 

pampinatrix A. A S. 

var. cnotUB Hub. 

Subfam. 3. AMBULiciNiE. 

Genoa 61. PACHYLIA Wlk 
1. lyncea Clem. 

Subfam. 4. SPHiNGiNi*:. 

Genoa 65. DHjUDIA Grt. A Rob. 
1. brontes Dro. 

Genoa 67. DABBMMA Wlk. 

1. undulosa* Wlk. 

brantea B<1v. 

2. hafireni Grt. 

3. catalpsB Bdv. 



* Indicates that the apeoies is the type of the geiios. 
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Genus 6U. DOLBA Wlk. 

1. hyteus* Dru. 
print A. A 8. 

ClenusTB. PHLBOBTHONTIUS Hab. 

1. rustloa F*ab. 
ckionauthi A. A 8. 

2. daUca Kirby. 

13. sexta* Job. 
Carolina Linn. 

14. lycopersioi Rdv. 

15. dlluclda Hy. Edw. 

16. qulnquemaculata Haw. 
Carolina Don. 

cdfut Hub. 
35. clniTulata Fab. 
convo/vti/i Dru. 
affinis (iocze. 
drurtn l)on. 
pungm$ Efich. 
var. decolora Hy. Edw. 

GenudTT. SPHINX Linn. 
2. chersls Hub. 
cinerea HHrr. 
.'i. oreodaphne Hy. E^w. 

4. libocedrus Hy. Edw. 

5. insoUta Lint. 

6. pereleirans Hy. Edw. 

7. leucophesata (Mem. 

n. aDdromedsB Bdv. « 
10. separata Neuni. 

14. canadensis Bdv. 
plotit Slrrk. 

15. kalmiee A. AS. 

HI (?i capreolus 8ohauf. 

17. druplferarum A. A 8. 

IH. vancouverensis Hy. Edw. 

19. vashtl Strck. 

2<). utahensis Hy. Edw. 

21. albescens Topp. 

22. elt»a Strck. 

(Senus 78. OAROANTUA Kirby. 

1. eremitus* Hub. 

Monlida Harr. 

2. eremltuldes Strck. 

3. g^ordius Stoll. 

pcecUa St4*ph. 

4. luscitiosa Clem. 



Genus 80. HYLOICU8 Hiib. 

2. saniptri Strck. 
9. plebeia Fab. 

10. dollli Neum. 

11. ooloraduB Smith. 

12. sequoies Bdv. 

% eoniferarum Wlk. 
14. strobi Bdv. 
17. cupreasi Bdv. 

Genus 82. L.APARA Wlk. 
1. bombycoides** Wlk. 

Gen. 83. CHKSNOORAMMA Smith 
1. jaamlnearum* Gu6r. 

Genus 84. OBBATOBilA Harr. 

1. amyntor* Geyer. 
quadricornit Harr. 

Genus 85. BLLBMA Clem. 

1. eoniferarum A. A S. 

cana Mart. 

2. harrisii Clem. 

C4tniferamm Harr. 

3. pineum Lint. 

G(Mius86. BZBDRIUMGrt. 
1. halicamieB* Strck. 

Genus 87. DILOPHONOTA Burni. 

1. ello"^ Linn. 

2. cenotrus stoll. 

3. melancholica (}rt. 

9 cinfroaa (Jrt. 

4. festa Hy. Kdw. 
7. merianae <}rt. 

GenuH 90. CAUTETHIA (Jrt. 
3. ^rotei Hy. E<lw. 

(}tmuH91. ANCERTX Wlk. 
3. edwardsii Hutl. 



Siibfain. 5. MANDrcLN.K. 

Not reprfHonu'd. 
* lndi<»ti*H that the H|>ecie8 is the ty})e of the k^'huh. 
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Suhfam. 6. SMERINTHINiE. 

Geuus 105. MABUMBA Moore. 

33. modesta Harr. 
princept Wlk. 
popuUcola Bdv. 

var. ocoidentalia Hy. Edw. 

34. imperator Strck. 

35. oablei Von Beiz. 

Genns 109. SMBBINTHUS Latr. 

3. vanoouverensia Butl. 
5. ophthalmiouB Bdv. 

var. palliduluB Hy. Edw. 

Genus 110. BUSMBBINTHnS Grt. 

3. ffeminatus* Say. 

4. cerlsii Kirby. 

5. astarte Strck. 
7. myops A. A S. 

rosacearum Bdv. 

Genus 111. PAONIA8 Hiib. 

1. exoeeoata* A. A S. 

2. pavoninee Geyer. 

Genus 112. CALASYMBOLUS Grt. 

1. aatylUB* Dru. 
to Gray. 

Genus 113. CBB880NIA Grt. <fc Rob. 

1. Jufflandis* A. AS. 

instabilis Mart. 

2. hyperbola Sloss. 

3. robinsonii Butl. 
1. pallens Strck. 

Genus 116. ABCTONOTU8 Bdv. 
1. luoldus* Bdv. 

Fain. XXII. BOMBYCIDiE. 

Genus 11. BOMBYX Linn. 
1. morl Linn. 

Genus 27. THAUMA Hy. Edw. 
1. Hbi8« Hy. Edw. 



F. XXIII. DREPANULIDiE. 

Genus 3. PBBOPHOBA Harr. 

1. melsheimeri* Harr. 
egenaria Wlk. 

Geuus 5. OBBTA Wlk. 

17. rosea Wlk. 
marginaia Wlk. 
amerieatM H.-Scb. 
formula Grt. 

18. irrorata Pack. 

Geuus 7. LACOSOMA Grt. 
1. chlrldota* Grt. 

Genus 11. PLATYPTBBYX Lasp. 

13. arcuata Wlk. 
fabula Grt 

14. sioulifer Pack. 

15. flrenioula Grt. 
27. fasciata Stepb. 

uncula Haw. 

Genus 14. FALCABIA Haw. 
4. bilineata Pack. 

XXIV. CERATOCAMPIDiE. 

Genus 1. ANI80TA Hub. 

3. stisrma Fab. 

4. senatoria S. <fc A. 

5. vlrginiensis* Dru. 

pellucida S. <fc A. 
OBtynome Oliv. 

Genus 2. DBYOCAMPA Harr. 

1. rubicunda* Fab. 
var. alba Grt. 
pallida I^twles. 

Genus 3. 8PHINGICAMPA Walsli. 

1. blcolor* Harr. 

distigma Walsb. 

var. suprema Neuni. 

2. bisecta Lintn. 

var. nebulosa Ncuni. 
r>. helllgrbrodtl Harv. 
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Gen 08 6. OITHBBONIA Hub. 

2. regalis* Fab. 
regia 8. A A. 
laocoon ('rani. 
ah. 8«Bnflreri Neom. 

7. sepulohralls Ort. A Bob. 

8. Infemalis Strck. 
11. iznperialla Dru. 

imperatoria S. A A. 
did^wM lieauv. 
var. punctatlsslma Neum. 
var. nobUis Neum. 

<}«nu8 7. COLOBADIA Blake. 
1. pandora* Blake. 

Fani. XXV. SATURNIID^. 

(}enu8 3. ATTACUS Linn. 

13. clnctusTepp. 
18. eryolna Shaw. 

ketpenu Cram. 

apiendtdut R<*aiiv. 

Oenus 6. 8AMIA Hub. 

1. cecropia Linn. 

2. Columbia Smitb. 

3. flrloverl Strck. 

var. reduota Neum. 

4. calif omicaGrt. 

eeanotki liebr. 
eurpatus Strck. 

(SenuH 7. CALLOSAMIA Pa<rk. 

1. calleta Wentw. 

potjfommata Tvpp. 

2. promethea Dro. 

3. anirulifera Wik. 

G( HUH H. TBLBA Hub. 

1. Polyphemus* Cram. 
papkia Linn. 
fenestra IVrry. 
var. oculea Neum. 

G<-iiUK :i5. TBOPiBA Hub. 

y^. luna Linn. 
9. ro«8i K4»A8. 



Qenu8 47. SATURNLA Scbrank. 
17. ffalbina Clem. 

Genus 54. CAL08ATX7BNLA Smitb. 

I. mendodno* Bebrens. 

Genus 58. AUTOMEBIS Hiib. 

II. zellerl Grt & Bob. 

39. pamina Neum. 

var. aurosea Neum. 

40. zephyrla Grt. 

47. lo Fab. 
varia Wlk. 
fabrieii B<lv. 
eoroUarin Perry. 

48. Ullth Strck. 

Genus 62. HBMILBnCA Wlk. 

1. yavapal Neum. 

2. Juno Park. 

3. ffrotei Grt. A Bub. 

4. diana Pack. 

5. maja Dru. 

pronerpina Fab. 

var. luolna Hy. Edw. 

6. nevadensits Stretch. 

7. califomiee WriRbt. 

8. eleotra Wright. 

Genus 63. ABOYRAUOES <{rt. 
1. neumoeflreni* lly. E<lw. 

GenuH67. P8BUDOHAZI8 Grt. A Itob. 

1. eflrlanterina* Bdv. 

var. sbastaensis Bebrcns. 
var. denudata Neum. 
var. marcata Neum. 

2. nuttalli Strck. 

var. arlzonensls Strck. 

3. hera Harr. 

pica Wik. 

Genus 68. BULBUCOPHJBUS Pack. 

1. tricolor* Pack. 

2. sororlus Hy. K<lw. 

3. hualapal Neum. 

4. neumoeerenl Hy. E<lw. 
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F. XXVI. LASIOCAMPID^. 

Genus 85. PHYLJjODBSMA Hub. 

4. amerioana Harr. 

Hid folia A. A S. 
oceidentis Wlk. 
carpinifolia Bdv. 

5. ferruflrinea Pack. 

6. californioa Pack. 

7. roseata Stretch. 

mUdei Stretch. 
H. alascensis Stretch. 

Genus 90. OLOVBRIA Pack. 

1. arizonensis* Pack. 
6. ffarflramella Strck. 

Genus 100. HBTBBOPACHA Harv. 

I. rileyana* Harv. 

Genus 117. CLJ8IOGAMPA Curt. 

5. californica Pack. 
p$etidoneutiria Bdv. 

6. frag-illa Stretch. 

7. strlflTOsa Stretch. 
9. erosa Stretch. 

10. thoracioa Stretch. 

II. incurva Hy. Edw. 
12. disstrla Hiib. 

neusiria A. i^ S. 
tylvatica Harr. 
drtipacearum Bdv. 
1.3. amerlcana Fab. 
cattretisit A. A S. 
decipiens Wlk. 
frutetorum Bdv. 

Genus 120. ARTACB Wlk. 

1. punctistrlffa* Wlk. 

var. rubrlpalpis Feld. 

2. albicans Wlk. 

punctivenc Wlk. 

Genus 129. TOLYPB Hub. 

1. laHcia Fitch. 

in iM Ufa Grt. 

2. velleda* Stoll. 

:i. distincta French. 



Genus 144. AFATBLODBS Pack. 

1. torrefacta A. A S. 

var. florldana Hy. Edw. 

2. anflrelica Grt. 

hyalinopunetata Pack. 

3. indistincta Hy. Edw. 

G. 145. ACBONYCTODB8 Hy. Edw. 
1. inslgrnata* Hy. Edw. 

Genus RHAOONIS Wlk. 
1. bicolor* Wlk. 

Fam. XXVII. PINARID.^. 

Not represented. 

Fam. XXVIII. ZEUZERID^. 

Genus 1. QUADBINA Grt. 

I. diazoma* Grt. 

Genus 4. TBYPANU8 Bamb. 

9. populi Wlk. 
10. angrezi Bail. 

II. muoidus Edw. 

12. brucei French. 

13. oenierensis Lintn. 

14. macmurtrei Gu^r. 

15. nodosuB Lint. 

Genus 8. HYPOPTA Hub. 

6. bertholdi Grt. 

7. manfk*edi Neum. 

8. henrici Grt. 

Genus 19. PBIONOXY8TU8 Grt. 

1. robiniee Peck. 

9 plagiatus Grt. 
crepera Grt. 

2. reticulatus Lint. 

4. querciperda Fitch. 

5. nanus Strck. 

Genus 21. COSSULA Bail. 

1. basalts Wlk. 

alossoni Hy. Edw. 
magnifica IW\\. 



* Indicates that the species is the tyi>e of the geuuK. 
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Oenni 27. ZBUZBRA lAtr. 
4. deciplens Kirby. 



5. 



pfrinuM t Fkb. 
canadensis H.-8ch. 



Fam. XXIX. HEPIALID^. 

Genus 1. HBPIA.Ln8 Fab. 

8. desolatus Strck. 

15. gracilis Grt 

16. califomlous Bdv. 

17. mustelinus Pack. 
la. baronl Bebrens. 

19. lenzi Bebrens. 

20. modestus Hy. Edw. 

21. confusuB Hy. Edw. 

22. InutUis Hy. Edw. 

32. hyperboreus Moescbl. 

33. pulcherGrt. 

34. labradoriensis Pack. 



35. furoatus Grt. 
40. hectoides Bdv. 

43. sequoiolus Bebrens. 

44. san^rarls Strck. 

45. mendodnolus Bebrens. 

46. mathewl Hy. Edw. 

47. mcfflasbanl Hy. Edw. 

48. bebrens! Stretch. 

9 montanua Stretch, 
var. tacomcB Hy. Edw. 

49. rectus Hy. Edw. 

50. anceps Hy. Edw. 

51. auratus Grt. 

Genus 3. 8THBNOPIS Pack. 

1. arflrenteomaculatus* Harr. 

2. arffentatus Pack. 

3. quadrl^ruttatus Grt. 

4. purpurascens Pack. 

5. tbule Strck. 



* Indicates that the species is the type of the genufi. 
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A NEW GENUS OF LARRIDiG. 

BY WILLIAM J. FOX. 
DIPLOPIiECTROM gen, dov. 

Head broader than the thorax ; mandibles bidentate at apex, the 
outer tooth by far the longest, the outer margin is incurved medially, 
or very slightly emarginate, in the % the mandibles are shorter, 
broader and the outer margin seems to be entire. Eyes converging 
towards the vertex, so that the distance between them at that {ioint 
is about ecjual to half of that at the mandibles; ocelli round, convex, 
and situated so as to form a 'rather high triangle. Antennae situated 
very low down, the middle lobe of clypeus extending up between 
them, rather long, very slightly thickened medially (the thickening 
is more obvious in the S ) and narrowed to apex, alike in both sexes, 
L c, those of the % are not formed into a spiral as in Dinetiis. Pro- 
thorax large and very prominent, not emargihate above, and the an- 
terior portion is not cut off so suddenly as in most of the allied 
genera ; when compared with the dorsulum it is fully two-thirds &» 
long; metathorax longer than the dorsulum, with no distinct en- 
closure. Anterior wings with an extremely short marginal cell, 
which is broadly truncate at apex, and has a long and distinct &\y- 
l)endiculate cell. There are three cubital or submarginal cells, the 
first of which is longer than the two others combined, the second 
submarginal cell is triangular; the first and second recurrent ner- 
vures are received by the first and second submarginal cells respec- 
tively, a> in Dinetiis, Anterior tarsi of 9 with a comb formed of 
long, slender, widely separated spines ; the % has no tarsal cj^mb ; 
middle tibia* of both sexes with two spurs. Last dorsal segment of 
9 with an elongate-triangular pygidium. 

While not closely allied to any described genus, it should be placed, 
in my opinion, after the genus Dineiiix, according to Kohl's arrange- 
ment of the genera. Diploplertron has been formed for the reception 
of Lirisi'^) hrunneipen Cress, from Colorado and Nevada. 
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Synopslii of tbe HORMIIBfiE of North America. 

BY WILLIAM H. A8HMEAT>. 

The Braconids l)eloDging to this group are few in number, and 
very rlosely allied to the Doryctinse, Rhyssalinse and Rhogadinse, 
but are readily separated from these groups by the subdiscoidal ner- 
vure being interstitial with the anal nervure. Honniopierus Giraud 
comes very close to Dendroioter Wesmael ; Chremybis, with wings 
removed, resembles Pamholus Haliday, while Honnius Nees comes 
closest to RhyMabis Haliday. 

Table of Genera. 

Median cell much shorter than the sabmedian cell alonfc the externo-medial 
nervare. 

Antennae at the most 12-jointed Chremyluil Haliday. 

Median and submedian cells of an equal length. 
Antenns multiarticnlate from 17- to 36-joiuted. 
Rt^rnrrent nervure not interstitial with the first transverse cubital, but join- 
ing an angle in the second submarginal cell Hormlus Nees. 

Recurrent nervure interstitial with the first transverse cubital. 

IIormlopteruH Giraad. 

CHREMYIiUS Haliday. 

In Euro|)e but a single si)ecies is known, C. ruhiginosns Boh., re- 
corde<l by Marshall as having been reared from Bruchm* rufimamn* 
Boh., B. semuuirius Linn, and B. (jranariiiH Sch. ; also from Tinea 
pelliotiella Linn. In our fauna I have recognized two species dis- 
tinguished as follows : 

FEMALES 

Head, mesoscotiim, scutellum and ttasal and apiital alHlominuI segments bluck. 

First branch of cubitus rather strongly curved inwardly. 

C termliialls sp. n. 
Head black, rest of body rufo-picoous. 

First branch of cubitus almost straight i.\ nlKrleepH Kp. n. 

MALES. 
Head and thorax black; abdomen rufous €\ nlgrleepM sp. n. 

1. Chrenylmi termlnallH sp. n. 

9* —Length 18 mm. Head, mesoscutum and baMal and upirul HlHlumiiial seg* 
ment black, rest of body dull ferruginous; autennH*. uiandihleH, tegula* and legs, 

TR.iNS. AM. BNT. 80C. XX. APBIL. 1803. 
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includiDK cox», pale ferriiKinous : palpi pale. Head ruguloee, the face with some 
loog white hairs: thorax faintly shagreeiied, with three panctatc impressed lines, 
the laterals uniting with the median before attaining the base of the seutellum ; 
scutellum polished, with a crenate furrow across the base; mesoplenra smooth, 
or nearly so; polished, shagreened at the sutures, and with a slight longitudinal 
crenate furrow near the middle ; metathorax finely rugose, distinctly areolated, 
with the angles subprominent. Wings hyaline, pubescent, the stigma large, 
fuscous, all the nervures pale or hyaliue; the first abscissa of radius two thirds 
the length of the second : first branch of cubitus rather strongly curved in- 
wardly : recurrent nervure short, scarcely half the length of the first transverse 
cubital nervure and interstitial with it. Abdomen broadly oval, wider than the 
thorax, 3'segmented, shagreened, smoother towards apex, the second segment 
the largest and broadest, the first and last about equal in length, blackish : the 
raised discal plate on the first about twice as long as wide, the sides parallel ; 
ovipositor half the length of abdomen. 

Hab.-^t, Louis, Mo. (C. V. Riley). 

Type in National Museum. 

Allied to the European C. rubiginotntSf but slightly smaller and 
differently colored, while the first abscissa of radius and the raised 
plate on first abdominal segment are longer proportionately. 

2. ChremyluH nlgrlceps n. sp. 

9. — I^ength 1.5 mm. Head black; thorax and abdomen rufo-piceous ; an- 
tennae, except the four terminal joints (which are black) and legs, honey-yellow ; 
collar and tegules yellowish. Head transverse, rugulose, the face slightly cou- 
vexly prominent; antenitse as long as the head and thorax, filiform, 12-jointed. 
the first flagellar joint very slightly the longest, the following about two and a 
half times as long hh thick; thorax with distinct parapsidal furrows that con- 
verge and meet just before reaching the base of scutellum, the middle lobe with 
a median longitudinal furrow; the surface, except anteriorly, where it is finely 
slutaceouK, is smooth and shining; scutellum polished, with a large crenate fovea 
across the base ; metathorax finely rugulose, areolated. truncate l>ehind. the angles 
somewhat acute. Wings hyaline, the stigma and costa brown, the internal ner- 
vures yellowish or pale; recurrent nervure interstitial with the first transverse 
cubital, the first abscissa of radius a little longer than half the length of the 
second. AI>domen oval, 3-segmented, not longer than the thorax, polished, 
Khiniiig, but with a strong lens exhibiting an alutaceous sculpture towards base; 
plate of first segment a little longer than wide, with raised lateral margins; 
second segment nearly as long as the first and third united ; ovipo.sitor scarcely 
one-third the length of alidomen. 

The % ha.4 the head and thorax entirely black, but otherwise. agrees with the 
fennile. 

Hah. — Jacksonville, Fla. 
Tv|)e8 in coll. Ashmead. 

IIOKMIUS Nees. 
The type of this genus, H. monillatus Nees, was reared from Tor- 
trix conjlami Fal). The only otlier s|)ccie.'*, J I. pe<'iivenirU Wc.'jinael, 



NORTH AMERICAN HYMENOPTERA. 41 

known to the £uro|>ean fauna, Marshall believes to be a variety of 
the former. 

Our Hpecies may be tabulated as follows : 

Honey-yellow species 2. 

Head and thorax black. 

Mt'tathorax rugose, but more or less distinctly areolated. 
I/egs, except hind femora, which are black or fuscous, rufous; abdumeu, 
except first segment, rufo-piceous: antcnnte black, or brown-black, 

multiarticulated, 9 H* amerlcanufi Ashm. 

Legs, including coxfe, pale ferruginous, or brownish yellow: abdomen, ex- 
cept first segment, ferruginous; antenus 30-jointed, towards luMe 

pale, % H. erythrogaster sp. n. 

Metathorax finely mgulose, not areolated. 
I^gs and collar pale honey -yellow; abdomen brownish piceous, pale yeN 
lowiHh at base beneath ; ovifiositor a little longer than half the length 
of alKlomen, black ; antennie, except first two joints, black ; 19- 

jointed. 9 H. pallldlpes sp. n. 

'2. — Head, except the clypeus and mandibles, black. 

.\ntcnnK, except first two joints, black ; 18-19-jointed, % 9* 

II. atrleeps sp. n. 
Antenn» pale. 20-jointed, % 9- 
Mesothoraric lobes, the middle at base and the laterals toward outer mar- 
gin, scutellum at sides, metathorax and shield of first abdominal 
segment dusky ; ovipositor one-fourth the length of al>domen. 

II* TulKarlsi sp. n. 

1. Ilormlas anierlranus Ashm., Bull. No. 1, Col. Biol. Asso. 1H90, p. 16. 
9.— lAMigth 2.6 mm.; ovip. 4 mm. Black; tegulte and legs, except the 

fmioni. rufous; the femora obfuHCated. the posterior fiair almost black ; abdomen 
rufous. Head and thorax, except the middle lobe )>ost4'riorIy, smooth and shin- 
ing; middle lobe posteriorly just in front of scut<'llum wrinkled or rugose; 
mesopleura iiolished with a smooth, longitudinal furrow at base; scutellum 
smooth, with two large, shallow, cretiate foven* at biistr; metathorax rugulo.He, 
indiHtinrtly areolattn) ; antennie long, black, multiarticuluted Hiroken at tipn), 
tht* joints of flagellnm a little more than thrice us long as thick. Wings hyalint*. 
strongly iridescent, the stigma and venation brown. th<> second submarginal cell 
twice* an long along its lower side as along its upper side. tht> first abscisfui of ra- 
dius a little shorter than the second transverse cubital. Abdomen rufous aluta- 
ceous. tht> plate of the first segment sculptured and with parallel raised lateral 
margins. 

//„;,._\Ve8t Cliff, Col. 
Ty|)e in coll. AnhnKuui. 

The j*in^le djKioimen of this species was taken by Mr. T. I). A. 
(^)ckerell. 

2. lIormluM erythroffaiiter sp. n. 

%. — Lvngtb 2.H mm. Mead, thorax and first abdominal srgment. cxc'ept the 
lateral membranous |»artM, black; palpi whitish; mandibl<>H feniiginonH: an- 
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tennie brown-black, the three or four basal joints pale or yellowish, especially 
beneath. Legs honey-yellow, the tarsi faintly dusky. Abdomen rufo-piceous or 
ferruginous, varying somewhat in depth of coloring. Head and thorax smooth, 
polished : face below antennsB faintly punctate : metathorax rugulose. with only 
a trace of a long central area; antennie long and slender, much longer than the 
body, tapering toward tips, SO-jointexi, the fii-st flagellar joint the longest, the 
others shorter and slightly gibbous at the middle, giving them a cord-like ap- 
pearance; thorax with two furrows that converge and meet before thescutellum. 
the middle lobe with a delicate grooved line on its basal half; scutellum smooth, 
with a large crenate fovea at base ; metathorax rugulose. with medial carinse. 
Wings hyaline, the stigma and venation light brown, the recurrent nervure 
joining an angle in the second submarginal cell, the first abscissa of radius about 
as long as the second. Abdomen long-oval, shining, but with the surface finely, 
minutely wrinkled, the second segment very much longer than any of the others, 
about as long as the third, fourth and fifth united, with an oblique grooved line 
at each basal angle. 

Hah. — Cedar Point, Md., and District of Columbia. 

Types in coll. Ashmead. 

Comes closest to the European H, moniliata Nees. 

3. HfirmluH pallldipeii sp. u. 

9- — Length 1.8 mm. Head, an ten nse, except two basal joints, and thorax, 
except collar and metapieura, black ; collar and legs pale honey-yellow, the an- 
terior and middle legs nearly white, the hind tarsi fuscous; metapieura rufo- 
piceous; abdomen brownish piceous, the ovipositor a little longer than half its 
length. Head and thorax polished, impunctured, the latter with distinct par- 
apsidal furrows; metathorax finely rugulose, nearly smooth at base without 
areas; antennee 19-jointed, one-fourth longer than the body. Wings hyaline, 
the stigma and venation light brown, the first abscissa of radius slightly longer 
than the second. 

Hah. — Cedar Point, Md. 

Type in coll. Ashmead. 

The single specimen in my possession was kindly given me by my 
friend, Mr. E. A. Schwarz, who captured it Aug. 23, 1890. 

At first sight I was inclined to believe this species the opposite sex 
of //. erythrofj aster, also captured at Cedar Point, but its much 
smaller size, different colored legs, sculjiture of metathorax and the 
paucity of joints in antennie readily separate it. 

4. H. atrieepM sp. n. 

% 9 • — Length l.G — 1.8 mm. Hei^d, except clyjieus and mandibles, black ; rest 
of body hoiu'V-yellow ; autennte brown, the two basal joints and legs, except 
tibiie and tarsi, yellowish white: all tibio) and tar.si fuscoiib or dusky. Antennee 
18- ID-jointed, longer than the body, the first fiagelhir joint the longest, the fol- 
lowing joints from three to three and a half times as long as thick: thorax 
smooth, polished, witli delic4ite pHnipsidal furrows, the metathorax feebly punc- 
tate, areolated. the centr.il carina quite distinct. Wings grayish hyaline, the 
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stigma and venation iigitt hrownisb yellow, the first ahacissa of radius about 
two-thirdM the length of the second. Abdomen oblong-oval, the surface finely 
wrinkled hot shining; ovipositor less than half the length of abdomen. 

Hob. — Jacksonville, Fla. 
Ty|)es in coll. Ash mead. 
Taken by sweeping. 

5. H. Yulcarls sp. n. 

% 9' -length 1.5 — 2 mm. Iloney-yellow, with usually some obscure or fus- 
cons markings: antennie brown, much longer than the body, 20-jointed in both 
nexea, the joints after the third about four times as long as thick ; mesothoracic 
lobes (the middle at base and the laterals towards base), metanotum and plateof 
first alMlominal segment more or less brownish or fuscous. Ixtgs pale honey- 
yellow, the terminal joint alone dusky. Wings hyaline, the stigma and vena- 
tion light brown or yellowish, the first abscissa of radius being two-thirds the 
length of the second. Abdomen elonifate-oval, fully as long as the head and 
thorax united, shining, but with a faint alutareous sculpture; ovi)HJ6itor only 
one fourth the length of abdomen. 

Hith. — Jacksonville, Fla. 

Ty|)es in coll. Ashniead. 

Common in April. Allied to H, atrirepx, hut of a more elongate 
8ha|)e, and otherwise separated by the color of head and the numl)er 
of joints in the antenna;. 

HORMIOPTERUS Giraud. 

The ty\ye of this genus is from Algiers, aiid was reared from a 
lepidopterous larva, GiJcoceciH sp., producing a gall on Limoniaxinim 
ifuyuniannm. 

Two s|H»cie8 have been recognized in our fauna as follows : 

Entirely black ; anterior wings with a distinct white band. 

Uind coxfe and femora black ; ovipositor two-thirds the length of alnlonien. 

II. nuiclittUM Kp. n. 
Dark fuscous: head, markings on thorax and usually the base and apex of ab- 
domen ferruginuus; wings subfuliginous, with some whitish stivaks. but 
without a distinct white band. 
All legs dull ferruginous; oviiKwitor half the length of alnlonien. 

II. arlculatuM Cr. 

1. HormlopteriiH fkuclatuii sp. n. « 

9 .- -l/ength 4 mm. ; ovi|M>sitor nearly 2 mm. Black : face l>elow uutenuK' and 
the mandibles, except teeth, dull ferruginous; »nteniiH\ basally, ferrugiiuiUH: 
hind coxfe and femora black: basal one-thinl of anterior wings, a traiiHVcrHe 
band acroas fr(>m the iNise of stigma and a spot in marginal cell at tip of stigma, 
white: otherwise smoky. Middle lobe of nicsoscutiini with a longitudinal 
carina posteriorly just in front of the s(Mitelluni: two creimte fovea- at b:i<4i' of 
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scutelluro ; mesopleura smooth ; metaiiotum and abdomen, except apex of second 
and third segments, longitudinally striated ; ovipositor a little shorter than 
abdomen. 

Hab. — Manhattan, Kan. 

Tyj>e in coll. Ashmead. 

Described from a single specimen received, some years ago, from 
Mr. C. L. Marlatt. 

Differs from H, (icictifatus Cr. in color of body and wings, length 
of the ovipositor, in having smooth mesopleura, and in the strise of 
the metanotun) and abdomen being finer. 

2. Hormiopt^ruH aciculatus Cresson. 

IlormiHsf aeiculattu Cr., Trans. Am. Ent. Soc. vol. iv (1872), p. 190. 
9. — Length 5 mm.; ovip. 1.5 mm. "Fuscous, more or less tinged with dull 
ferruginous; head ferruginous, with white pubescence, not full behind the eyes, 
vertex [anteriorly] depressed ; antennse [longer than body], pale at base, dusty 
at tips; thorax fusco-ferruginous; pleura, nietathorax and abdomen covered with 
dense longitudinal strife ; mesothoracic lobes smooth, the sutures rugose: tegulsB 
honey-yellow ; wings narrow, subhyaline, apical half varied with pale fuliginous ; 
a streak at tip of stigma, an oblique streak in first cubital cell, a spot at base of 
second cubital cell and a short transverse Hue at its apex, hyaline; stigma black, 
whitish at base and apex; legs ferruginous, with sparse ere^t hairs; abdomen 
blackish fuscous, tinged with reddish at base [and usually at tip], clothed with 
.short erect whitish hairs ; sutures deeply incised, the second segment with a deep 
transverse line a little behind the middle; ovii)ositor about half the length of 
abdomen." 

Hub. — Texas (Belfrage); Jacksonville, Fla. (Ashmead). 
TyjHi in National Museum, obtained with the Belfrage collection. 
Several specimens of this species, agreeing in every particular with 
the type, I obtained in Florida, under oak bark in March. 
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OX A SPECIEM OF MIMUIilUlVI FROM Tllfrl GRAMD 
CANON OF THE < OE.ORADO. 

BY C. II. TYLER TOWNSKND. 

During the potft Suniiner, larvse of a s|>eeies o^ Shnulium were met 
with very abundantly in a sniall stream in one of the branches of the 
(irnnd Canon, July 8th to 11th. This branch, or side canon, is the 
one down which the Hauce trail leads, bein^ situated about fifly-iive 
mill's in a straight line N. N. W. of Flagstaff, Ariz. It is a deep 
canon, about seven n)iles in length, and becomes boxed up in the 
h>wer part of its course. About two miles down in this canon a 
Muall strean) takes its source from a spring at a point about 2500 
feet l>elow the rim. After flowing for a few nxls the stream sinks, 
but reap{)ears some distance down the canon, flowing (m until it 
reaches the Colorado River, into which it en)pties. In this stream 
many colonies of the SImulium hirvte were found in places where 
the current ran swiflly over the smooth watt^r-worn surface of the 
TiK'k. In going up the stream from where it empties into the Col- 
orado Kiver to where it seeps out, a distance of fully three miles, 
I counte<l fiflv-two colonies of the larvie. There were six colonies 

w 

below the lower fall, where the stream drops about forty feet over a 
shelf of rock (Archaean granite). It should be stated that the 
|N»int where this stream seeps out is about liOOO feet below the rim 
of the canon, while the |K)int where it empties into the Colorado 
River is al)out 5000 feet below the rim. There is, therefore, a fall 
of about 2000 feet in its uninterrupUnl course, or approximately 700 
feet to the nnle. The greatest fall is in the last mile or so. No larvje 
were found in the few rods of its up|H;r course, between the spring 
and the point where it sinks, the fall not being enough to form a 
swifl current. The depths given are those below the south rim. 
which is 1000 feet lower than the opposite rim. The C'olorado River 
is, at this |M>int, about 2500 feet above sea-level, and the south rim 
alMiut 7500 feet. These altitudes are from figures kindly furnishe<l 
by the United States Geological Survey. 

The larvie were of all sizes at this date, from very small to ap- 
|»arently fully grown. In all cases they were attached to the smooth 
enxled surface of the rock in the swifter current, but were once found 
attached to leaves of grass growing in the stream. p]mpty whitened 
or yellowe<l pupa skins and cases were discovered in patches in some 
places. No live pupie were noticed at the tin»e, but on subsecpient 
examination of material collected it was foun<l that quite a jHTcent- 
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extending a short distance forward beneath the integument ; a soil, 

retractile, primarily 3-branched organ just anterior to these on doi^ 

sum, each branch being subdivided into (ive smaller hraDcbee or 

papillie. Length, 11—13 mm. ; width of head 

j^^^^. about 1 ram.; of anal portion 1| mm. De- 

/ ^P^^ \ scribed from many specimens. 

/ ( ' \ jPu;»a(Beefig. 6), — General color pale brow n- 

/ ^'^^ ) '*'' yellow on the 
PI g thoracic portion, ab- 

dumcn darker; head, 
wing and leg cases, and filaments pale 
yellowish, the head sometimes brownish; 
prothoractc tHaments arising from a single 
stalk* on each side, which branches at 
base into usually eight filaments; these 
do not subdivide. Third and fourth ab- 
dominal segments with five or sis brown 
hooks or spines on posterior margin of 
dorsum. Eyes of adult, showing through 
the pupal skin in some cases, exhibit a 
remarkable difTereiice in size of facete of 
upper and lower [wrtion, those of lower 
half of eye (seen from side) not more 
timn cine-fourth as large as those of upper 
half; division between large and small 
facets very marked and abrupt, in a line 
parallel with the longitudinal uxia of 
the head. Length (excluding filaments) 
4.6-C} mm. 

Cornoii, or cage. — Massed in C"ral-like 
"gg'^'S'itions. <)|H;n at top, hut envel- *'"*'■ 

oping ail of the pupa, except the filaments or the extreme anterior 
[KirtioN of the liuntli-hacked thorax. Length 4-5 mm. 




EXPLANATION OF FIGUREK. 

FiK. 1.— Itciid KPKnii'nt ut lurvn. diirsHl view (vnlnrKd)). 
" 2. — Ilium, vuiilnil view li'iilargeil). 
" 3. — Mnnilihlt (Rrcally tnlarKi-il). 
" 4.— MmillH (tirMitly 
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•:S ON I.ECAMIU1II, WITH A E.IMT OF 
WEST INDIAN SPECIEM. 

BY T. D. A. COCKKRELL. 

The (N>ccid genus Lecanium Illig. consists at the present time of 
alM)ut eighty nominal s|)ecies, and is practically cosmopolitan. 8ig- 
norct, in 1873, divided the genus into six series, some of which might 
he rcganlcd as distinct genera or subgenera. 

FIRST SERIES. 

Consists of flat and often viviparous species, of which L, hesperi- 
dum L. may be taken as the type. The others are L, acuminatum 
Sign., L. angiuiatum Sign., L. frenchii Mask., L. lauri Boisd., L, 
lomjulum Doug]., L. maculaium Sign., L. mangifera: Green, L. mini- 
mum Newst., L. tetwellcUum Sign., and />. viride Green. If this group 
were to receive a subgeneric name, Oi/yrn/ia/w^ Costa, 1827, is ap- 
{mrently available.* 

(1.) Lecanium hesperidum (L.) Sign.— in January, 1892, Mr. 
W. Harris sent me, from Cinchona, Jamaica (5000 feet altitude), 
two little scales found on an orchid of the genus Stelis, They were 
in {KK>r condition for examination, and the largest only 3 mm. long ; 
color pale brownish. So far as could be made out, they were the 
young of hcMpericlum, but it is singular that, except for this instance, 
the sj>ecies has never been found in Jamaica. [Since this was written 
I have found a single adult 9 of hti^peridum, with young, on the 
midrib of the up|)er side of a mango leaf, in Kingston.] 

(2.) Lecanium mangifers Green. — Fairly common in Kingston, 
Jamaica, on Mangifera and Jamhosa. First found by Mrs. Swainson. 
This species, which has also been found at Demerara, is easily rec- 
ogniz^Ml by thcsubtriangular shape and the branched hairs along the 
margin. Eggs are produced, but the young larvjo at first take shiltor 
beneath the body of the parent. 

* 8o fur HM I CMti KAther from Sijcnorct'H work, it Heeiim that Caiypticu* Vontn whk 
first applied in 182$) to C. apumotut Coftta, wliirb Ih Pulvinaria vitiw. Tiivrcfore 
Calppiicut is not pro|)er]y a (lynonyni of Lecanium. I>nt niiKht. acconlinK to very 
ttrict priority, be l>ronght forward to replare PHlvinaria. 
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(3.) Lecanium longuium Dougl.— Mr. C. A. Barber seut rae this 
from Antigua, where it infests pigeon-peas. Later, I found it abun- 
dantly, mixed with L. olecdy on the branches of a tree in Kingston. 
The tree, which was not identified, has 3-foliolate leaves, the leaflets 
lanceolate, entire, pubescent above, beneath pale, with strong veins. 
I also have specimens received from Mr. Newstead, found on Eu- 
phorbia (under glass) in Cheshire, England. Many of the Antigva 
specimens show holes where parasites have escaped. 

When the scales become dry, they curl up and change color. Such 
specimens might be referred to Signoret's second series, but on the 
whole, it seems best to place the species in the first series, having 
regard to all its characters. The following notes are additional to 
the information given by Douglas in his description : 

Scale (Jamaican specimen) about 4 mm. long and 2 mm. wide, of the 
flattish type, but fairly convex, dorsum rounded, not keeled, shiny. 
CJolor, when alive, appearing dark grayish ; when removed from the 
plant and seen with a lens, it has a very pale ground color, tinged with 
pinkish or yellowish, and much gray markings. To be more precise, 
there is a rather broad dorsal stripe of pinkish, bordered first by a pale 
yellow line on each side, which is broken up into spots, and outside 
that by a dark gray line. From the last run numerous blackish 
lines, radiating towards the margin, but not reaching it. There is, 
outride the dark gray line, a tendency to similar lines, which, cross- 
ing the radiating ones, produce a somewhat tessellated effect. The 
old scales become light brown. 

The anal plates are brown, rather broad, so that together they 
form a square. Eyes dark purple. 

The margins of the scale have simple hairs, rather longer than in 
some species ; the marginal spines are peculiar, being sunk in squared 
incisions, from which they do not usually project. There are two 
spines in each incision (four pairs of spines in all), which are either 
short and equal, or one is longer than the other, and projects beyond 
the incision. 

The posterior cleft is pinkish in fresh specimens ; its sides are 
contiguous, but separate slightly afler boiling in caustic soda. After 
boiling in 8<xla the scale appears closely and conspicuously pitted 
with gland-spots. 

The antennsc arc described and figured by Douglas (*' Ent. Mo. 
Ma|r.,'* 1887, p. 97). It appears to me that there are eight joints, 
as described by Douglas, although Maskell's L. chirimoUce, which is 
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supposed to be the same, has only seven joints. It seems possible 
that L, chirimoliiE, although abandoned by its author (Tr. N. Z. 
In«t. 1890, p. 16) is a valid species after all. The legs are not de- 
scribed by Douglas. The femur is about one-third longer than 
tibia; tibia not twice as long as tarsus. Tarsal knobbed hairs long 
and stout; claw short and thick. Femoro-tibial and tibio-tarsal 
joints dark. Hairs arise from the distal ends of the coxa and tro- 
chanter, the trochanteric one being the longer. 

The eggs are oval, as in other s()ecies. 

(4.) Lecanium tessellatum Sign.— A very remarkable species, 
found hitherto in hot-houses in Europe, on a palm (Cktrystd), Some 
time ago Mrs. Swainson brought me some lignum-vitffi leaves, gath- 
ered in Kingston, Jamaica, which I then put by. Turning them 
over later, I was surprised to find a curious flat Lecanium, which 
agrees well with Signoret's teasellatum. This example, 5 mm. long 
and 4 mm. broad, was spoiled by a parasite, which had escaped 
through a small hole. On Dec. 29, 1892, I was so fortunate as to 
find another scale, also on a lignum-vitse leaf, at Mr. Gardner's 
residence in Kingston. This latter specimen was not parasitized, 
and on removing it from the leaf, it was interesting to see a crowd 
of young larvae, which, on being exposed to the light, scattered in 
all directions. 

The following descriptive notes are intended to supplement those 
given by Signoret : 

Female scale flat, very slightly convex, broad-oval or shield 8ha))ed, 
shiny, dark che8tnu^brown, strongly rugose under a lens. The tes- 
sellations are as given by Signoret; ten sutures could be counted 
along the margin. The posterior clefl is alH)ut two-flflhs total length 
of scale, its sides contiguous. Anal plates together forming nearly 
a square; margin of scale slightly granulose, but no <listinct hairs 
no lateral spines; substance of scale sparsely pitted with gland-dots 

Legs slender, tarsus very little over one-half length of tibia; tibia 
not much shorter than femur; two hairs spring from the distal t>n< 
of coxa, and apparently two from the trochanter. A young indi 
vidual on a leaf is flat, oval, whitit^h, with fine radiating groovei^ 
This example is less than 2 mm. long. 

Larwi pale orange, but nearly colorless by transmitted light 
shape long oval, legs extcuiding far beyond body. Last joint of an 
tenna with some long hairs. Tibia a iittle longer than tarsu.s ; digi 
tules of claw curved, slender, ordinary ; clubbed hairs of tarsu.H 
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peculiar, both long, but the upper one filiform, with no distinct knob, 
the lower stout and longer, with a very distinct knob. 

The posterior cleft of the larva is widely squared for its hindmoet 
half; and from it spring two cylindrical tubercles; not extending 
beyond its mouth, bearing e-ach a long straight hair — the usual cau- 
dal filaments. Between these tubercles is a pair of hooked organs, 
the hooks pointing away from the central line. This arrangement 
in the larva is interesting, and deserves further study. 

SECOND SERIES. 

This series consists of convex elongated (or at least not hemi- 
spherical) species, which have been classed together for convenience, 
but do not appear to form a natural group. They are L. wisimiU 
Newst., L. begoni<B Dougl., L. berberidis Schr., L, efongatum Sign., 
L. fitchii Sign., L. genistce Sign., L.jiiglandis Bouch., L. mori Sign., 
L. perslcce Fab., L. piceoR Schr., L.pruinomim Coquill., L. sallei Sign., 
and one or two others. L. persicoB is very near to some species re- 
ferred to the third series ; it is not confined to the peach, for although 
I have it from Isleworth, England, on |)each (Q. Manville Fenn), 
what seems to be the same thing is received from Meissen, Saxony 
(C. F. Schaufuss), where it was found on VitU vinifera and Spircea. 

(5.) L^Canium begoniSB Dougl. — Mr. C. A. Barber sent me from 
Antigua some leaves of Tennuialia cciUippa, on which were many 
specimens of a Lecaniu7n. I was at first inclined to consider it a new 
s|K?c*ie8, but it is so near to L. begoni(E (of which I have Demerara 
specimens, sent by Mr. Newstead) that I now doubt whether it is 
everj a distinct varietv. 

•r 

The scales are abundant on the leaves; along the midrib on the 
upper side, but below more numerous, and scattered; twenty-two 
out of thirty-five on the under side of one leaf show holes where 
parasites have escaped. The parasite is a Chalcidid, with a large 
and thick tibial spur; femur and tibia brown ; tarsus whitish; stig- 
ma! vein rather long, bifurcate at end ; post-marginal about as long 
as stigmal. 

Female scale rather over one-eighth inch lon^, broad-oval seen 
from al>ove, moderately convex; ends flatter than sides, so that the 
outline seen from the side is pyramidal, while seen from one end it is 
nmndcd. Scale shiny, somewhat ^raniilose, es|)ecially at sides, so 
dark brown a.« to ap|)ear black when adult, tiiough some are obvi- 
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<»Utfly brown. In outline, color and texture, these Antigua scales 
exactly resemble the Denierara hegonioR, but my specimens of the 
latter are smaller, and have a rather more pronounced anal notch. 

The structure of the scale is noteworthy, consisting of distinct 
oblong plates, each having in its centre a circular gland-spot. This 
is only :<een by transmitted light. 

On the Termincdm leaves from Antigua were also plenty of />. 
olect IWrn. 

((>. ; LBCanium aSSimilB Newst., var. avxnryllldxn^ n. var. — In 
numbers on the leaves of Amaryllis, sp., in Antigua, sent by Mr. C. 
A- Barber. Scale about 3 nmi. long, or less; black, with a pale 
margin, or reil-brown. The pale margin is finely striate-plicate ; the 
black portion is shiny, examined by transmitted light it appears 
brown. 

Dorm with scattered gland-dots. Sides of posterior cleft contigu- 
ous, the defl short, not nearly twice as long (counting from tip of 
anal plates to margin) iis length of anal plates. Anal plates pale, 
long we<lge-sha(KKl, the two posterior angles of the triangle much 
greater than the anterior one. Margin with but few hairs, these 
small, slender, with a slight tendency to be knobbed ; marginal 
spines single, each in a deep squared incision, beyond the mouth of 
which it does not project. 

Tibia about one-fourth longer than tarsus; femur about one-fourth 
longer than tibia; distal end of tibia with two hairs, (me short, the 
other rather hmg. 

Antennae with apparently eight joints; third joint longest, but 
fourth almost as long, second next longest; then fifth, sixth and 
eighth subequal ; then first; then seventh. It is difficult to make 
out the joints, as some of them show constrictions, or ** fals<^ joints," 
but I think the statement here given is c<»rrect. There is a hair on 
first joint, one at end of fourth, one at end of fifth, and at end of 
sixth, and several on the eighth. 

This is very likely a distinct specie^, but nearly all of Mr. Xew- 
steatFs short description of aMsihillf will apply to it. L. (utAi'miie, 
has 7-jointe<l antenme, and the hairs on them seem to be disposed 
differently. The slight difference in the stati'd proportiiuis of tibia 
and tarsus, and in the size of the scales, cannot count for much. 

Several s}wcimens of (tmnryUidiy show holes whiTe parasitt'S have 
e«<*a|>e<l. 
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THIRD SERIES. 

Consists of hemispherical species, with the skin more less tessel- 
lated, living on trees and shrubs in North America and Europe. 
About twenty-six species are considered valid, but several of these 
are very closely allied. I have been able to examine the following : 

L, cesculi Koll., Ince, Cheshire (Newstead). 

L. distinguendum Dougl., Delaraere Forest, Cheshire (Newstead). 
One of these has been parasitized. 

L. pyri Schr., Isleworth, Middlesex (Q. M. Fenn). 

L. ribis Fitch, Norfolk (Newstead). On Ribe* rubrum Meissen, 
Saxony, July, 1892 (C. F. Schaufuss). I think this species has not 
yet been recorded from Grermany. 

L. romrum Snell., on Rosa centifolia Meissen, Saxony (Schaufuss) ; 
also what I take to be the same species on Pruntia domesiica Meissen 
(Schaufuss). 

L. tilice L., on Tilia grandifoliay Oberblasewitz, 1890 (Schaufuss). 
This species, cesculi, and li/mt, are very much alike. Although it 
was two years since the Oberblasewitz scales were collected, I found, 
on crushing a scale for examination, a very small colorless mite, 
alive and walking about! Could it have been with the scale all 
this time, or do these mites breed in old scales? 

L, uhni L., Ince, Cheshire (Newstead). 

The group represented by the third series is distinct enough to 
receive a subgeneric name, and may be called Eulecanium, taking 
L. tUia: as the type. 

FOURTH AND FIFTH SERIES. 

So far as I know the species of these two series, they are strictly 
of one group , the only difference being that in the fifth series the 
characteristic ridges are seen in the adults, while in the fourth series 
they are only well seen in young scales. Mr. Ashmead named the 
group Bernardiftj taking L. ole(B as the type ; in a letter to the U. S. 
Department of Agriculture, I changed this name to Neohernardia, on 
account of preoccupation in botany, but concerning this, see ** Journ. 
Inst. Jamaica," 181)2, p. 142. It appears, however, that the name 
Sdijtseiid was formerly used for L. cnffeiE (see" Zool. Record" for 1865), 
and if it can now he taken up, it has priority. 
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(7.) Lecanium depressum Targ. — Mr. Barber has sent a scale 
from Antigua which I think may be referred to this species, though 
it is possibly distinct. He found it on garden Hihiscus^ the double 
and single red varieties, and remarks that it is enormously fertile. 

Female scale — long. 4, lat. 2, alt. 1} mm. Dark chocolate-brown, 
elongate, convex, very shiny, somewhat obscurely transversely ridged, 
margin granulose, not crenulate. An old scale is pale brown, very 
finely reticulate all over with red-brown. The young are brown, 
<iorsally keeled, and strongly transversely ridged. 

A young specimen examined had unbranched hairs around the 
margin, and very long spines at the lateral incisions. Color after 
boiling in soda, transparent, with central parts, legs, etc., red-brown. 
Eye^ twice as far from base of antennae as from margin ; caudal 
filaments nearly straight, slightly curved outwards. 

(8.). L. oIbs Bern. — Very common in Kingston, Jamaica, on 
variou!) trees and shrubs; also sent from Antigua by Mr. Barber. 
It varies in color from black to brown; on March 8, 18112, Dr. 
Strachan sent me a branch of Ficon cariea, gathered in Kingston, 
covered with L. oUce^ all of them brown. Perhaps the name tedxido 
Curtis, which cannot well represent a distinct species, may be used 
for this brown form. 

(^•) L. hBltlisphOBriCUm Targ. — Very common and destructive in 
Kingston, Jamaica, es{)ecially on cree))ers. Mr. A. Fowler brought 
me a fruit o^ Anoim muricata almost entirely covered by this s])ecies, 
and presenting a most singular appearance. It also occurs at Cin- 
chona, 5000 feet altitude, on Dendrophthora mpreMoidet^ ( \V. Fa wcett ); 
at Port Antonio, on Chryttanthemum (A. J: HopwcMwl) ; and else- 
where. In Antigua, Mr. Barber finds it a "terrible pet*t to varie- 
gated Eranthenmm^'* and sends also a pale variety of it, which he 
found <m iSalviu. I noticed that very young scales from Antigua, 
on Erantliemum^ were pale with three conspicuous transverse pinkish 
bands. 

Mr. Caracciolo records this scale from Trinidad, where it is found 
on gnava. 

(10.) L. fllicum Boid.— On various ferns at Manchester Cottage, 
Kingston, Jamaica. 

Adult scale brown, like hein'u^phmrwnm, but immature s)>ecimenH 
longer and white. Margin of scale with c1ul>l>ed hairs. The edge 
of the scale orange-brown by transmitted light, appears crowded 
with black dots ; these seem to extend more or less all over the scale. 
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Lateral spines distinct, twice as long as the hairs. There is a slight 
tendency to have ridges, as in olecd, but in the adult this fades away, 
leaving the sides of the scale obscurely furrowed. 

With a lens the surface of the scale is seen to be covered with 
minute pale dots. There are pale dots at intervals along the lines 
of the ridges. 

There can be no reasonable doubt that this is ^/teum, but in many 
particulars it resembles L, clypeatum Doug]., which must be very 
closely allieil. 

SIXTH SERIES. 

I have studied none of the species of this series. Mr. Crawford 
appears to have used the name Cryptes in MS. for L. bdocatum (see 
Maskell, Tr. N. Z. Inst., 1891, p. 21), and perhaps, if necessary, 
this could be brought forward for use in a subgeneric sense. 

Kingston, Jamaica, Dec. 31, 1892. 
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THE GALERlJCIBri OF BOREAL AMERICA. 

BY GEORQE H. HORN, M. D. 

The essay of Dr. LeConte published in the Proc. Acad. 1865, pp. 
204-222, wa« intended as a Prodronuia of a more extended work 
when the accumulation of material would have made the work more 
|)errect as to the species themselves, and » more nearly complete as 
to the contents of our fauna. In the same journal, in 1873, Crotch 
published a few notes on the tribe. Since the work of LeConte a 
small number of species have been described. 

In 1875 the eleventh volume of the ** Genera" appeared from the 
able hand of Chapuis, and which formed the basis of the table of 
genera given in the " Classification of the Coleoptera of North 
America." 

The Gttlerucini treated in the following pages form one of the two 
divisions or sub-tribes, into which the tribe Galerucini is divided by 
all rec*ent authors in the following manner : 

Hind thijrhs slender, adapted for walking QALBRUCINI. 

Hind thiRhs thickened, ailapted for leaping HALTICINI. 

This distincticm is ample for those with some entomological tact, 
whose cxi>erieiice in a general way will enable them to place doubtful 
ft>rms in their approximately correct relationship, but it must be 
admittcnl that forms will occasionally present themselves in which 
the aggregate of an insect's structure must be given weight when 
characters that are considered more esiKJcinlly distinctive fail. 

The femoral characters is without doubt the most constant, and 
least liable to give rise to doubt. There are, however, some (Jale- 
rucini in which the thighs are quite as much thickened as in some 
Halticini. An instance in which the hind thighs of one of the latter 
gn>u)> are scarcely thickened will be treated in a supplement to the 
present essay. 

As a rule, the anterior coxie are separated in the Halticini an<l 
contiguous in the Galerucini, but exceptions occur in both sub-tribes, 
although the characters may be said to have value next to that drawn 
from the femora. 

The hind tibiae in the Halticini are nearly always provided with a 
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terminal spur often largely developed or modified. The exceptions 
to this rule are very few. In the Galerucini the hind tibiae are very 
often without spurs, but the absence of these spurs is less character- 
istic of the Galerucini than is their presence of the Halticini. It 
can very readily be understood why a spur is important on a hind 
tibia of a saltatorial insect, giving, as it does, a point of resistance 
in the act of leaping. 

In the Halticini the general rule is that the third joint of the an- 
tenna -is equal to or longer than the fourth, while in the Galerucini 
the third joint is usually smaller. There are, however, exceptions 
in both sub-tribes. 

The characters have been given in the order of their importance 
and constancy, so that by having regard for them all it seems pos- 
sible to solve all doubtful points. 

It hardly seems necessary to enter into any detailed discussion 
of the various characters used in classification. With one there will 
doubtless be difiSculty, which there seems no way of surmounting. 
The first joint of the hind tarsus plays, justly, an important role, 
but it has been found impossible to draw any absolute line of de- 
marcation. In cases of doubt in using the table regard must be had 
to the aggregate of the characters of the insect afler the manner 
indicated for the separation of the higher sub-divisions. 

Chapuis, in dealing with the large number of genera, has found it 
necessary to divide them into twenty-seven groups. Of these eleven 
are represented in our fauna, as follows: Coelomerites, Atysites, 
Drabroticites, Phyllobroticites, Scelidites, Luperites, Metacyclites, 
Agelasticites, Galerucites, Cerotomites and Sermylites, to which two 
others have been added to accommodate some troublesome genera in 
our fauna — Androlyperites and Phyllecth rites. In the compara- 
tively few genera in our fauna an ordinary analytical table would 
suflice for their separation, but for the purpose of bringing our 
genera in relation with the best work hitherto done on these insects 
the groups adopted by Chapuis have been indicated in the table. 

Fortunately, it has been found necessary to indicate but two new 
genera, while four genera hitherto unknown in our fauna have been 
introduced, — Trlariiis, Malacoaoma^ Malacor/iinvs and Luperodes, the 
last named containing nearly all those formerly called Lvpenis. 

Galerucella is the equivalent of Oaleruai Chap., which has erro- 
neously been placed among the genera with closed front coxal cavi- 
ties. Scvlolyperujf is the equivalent of Scelida Chap. 
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Of the genera in the following table the following are thus far 
peculiar to our fauna: Haliicidea^ Trachyscelidaf AndrolyperuSy 
Phylleethrus and Andredor, 

Chapuis arranges the tribes as they occur in our fauna in the fol- 
lowing order: Phyllobroti cites, [Phyllecthrites], Diabroticites, Agel- 
asticites, [Androlyperites], Scelidites, Luperites, Atysites, Coelome- 
rites, Metacyclites, Galerucites, Sermylites and Cerotoroites. It 
seems, however, that the arrangement produced by the analytical 
table gives quite as satisfactory results in the cabinet. 

The following arrangement is the one proposed for our genera : 

Aotarior coxal cavities open behind 2. 

Anterior cozal cavities closed behind 8. 

2.— Claws of tarsi bifld (simple in 9 Mimoxia) :{. 

Claws of tarsi appendiculate 4. 

3. — Tibie without terminal spurs. 

Epipleune short, scarcely passing the middle of the elytra {CoBlomerUeM). 

Cater edge of tibie deeply sulcate Monorenta. 

Outer edge of tibie feebly carinate Haltlclden. 

Epipleune long, reaching nearly the apices of the elytra {Atytitf). 
Tarsal claws similar in the sexes, deeply bifid ; antennie longer than 
half the body. 

Third Joint of antennie shorter than the fourth Trirhabda. 

Third Joint longer than fourth OHierncella. 

Tarsal claws unlike in the sexes, narrowly bifid in males, simple in 
females: third Joint of antenne longer than the fourth : antenne 

not reaching the middle of body Monozla. 

Tibie with terminal spurs (Diahroticitf). 

All the tibie with terminal spurs: outer edge rounded Trlarlns* 

Anterior tibie without spurs; outer edge more or less carinate. 

DIabrotlea, 

4.— Epipleune not distinct ( PkpllobroticUeM) Phjrllobrollen, 

Epiplenre well defined 6. 

6. — First Joint of hind tarsi slender, always longer than the next two, and some- 
times longer than the next three 6. 

First Joint of hind tarsi rathur stout, sometimes as long as the next two. 

usually shorter 7. 

0.~First Joint of hind tarsus decidedly longer than the next two, and in most 
cases equal to the three. 
All the tibie without spurs iSeeliditet). 
Form elongate, parallel, anterior coxn contiguous.. ..fteeloljrperns* 
Form broadly oval and convex, anterior coxe narrowly separated. 

Trachjr seel Ida. 

Tibie with spurs, at least in part {Luperite*). 

All the tibie with spurs Luperodes. 

First Joint of hind tarsus equal to the next two and nearly as stout {Andro- 
lyperit€t). 
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TibiflB without spurs; anterior cozie distinctly separated. 

Androlyperns. 
Tibiffi with spurs on the middle and posterior legs; anterior coxe sepa- 
rated by a thin lamina Mnlacorhinns* 

7. — Protborax narrowed at base; all the tibi» with spurs; sexes unlike in form 

{Metacydites) MeUiCjrela. 

Protborax not narrowed at base; all the tibiee with spurs; sexes similar 

(Agelaaticitea) Mnliicosoiiia. 

Protborax not narrowed at base; tibisB without spurs: sexes similar in form, 
but with differing antennte, either in form or number of joints 

iPhyUecihriies) Phjrilecthrns. 

8. — Tarsal claws bifid; tibi» without spurs (Oaleriidtet) Oalernea* 

Tarsal claws appendiculate. 

First joint of antennie longer than the fourth, third joint elongate 
{Cerotomites). 
All the tibie with spurs; front of male not im pressed.... Cerotoma* 
Front tibisB without spurs; front of male deeply transversely depressed. 

And rector. 

First joint of antenne not longer than fourth, third joint shorter (Ser- 

mylitet) Agelasa. 

MOIVOCESTA Clark. 

Antennse slightly thickened, a little longer than half the body, 
joints 1-3-4 about equal in length, third about half, joints 5-10 
gradually shorter, eleventh about as long as the seventh. Head de- 
flexed, moderately deeply inserted, eyes oval, entire ; elypeus trun- 
cate, abruptly thickened behind the nmrgin, labruni large, subacutely 
oval in front; maxillary palpi not very robust, the terminal joint 
acute, as long as the preceding joint and more slender ; mandibles 
stout. Thorax short and broad, transversely depressed ; scutellum 
moderately large, the apex oval ; elytra somewhat inflated, broader 
behind, the epipleurse very narrow, extending three-fourths to apex ; 
prosternum not extending between the coxaj; metapleune moderately 
wide, narrower posteriorly. Legs not long; tibia) slightly broad- 
ened at tip, the outer edge grooved, apex without spurs ; tarsi rather 
broad in both sexes, claws bifid. 

Tins genus contains 8i)ecies formerly placed in Ccdomera^ from 
which it differs by characters of somewhat doubtful value. The 
sjiecies are numerous, and for the most part Brazilian, a number are 
found in Mexico, but one occurs in our regions. Chapuis placed the 
genus in a group, CVvlomerites, which may readily be distinguished 
from all others with entire anterior coxal cavities and bifid claws by 
the deeply grooved outer edge of the tibiie. 
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M« coryli Say. Joam. Acad, iii, p. 455; ed. Lee. ii, p. 220. — Oval, moderately 
convex, broader behind, yellowish testaceous, elytra metallic-blue, with a broad* 
transverse testaceous band at middle, broader at suture and sides. Antenna* 
pale brown. Head sparsely punctate, with a median impressed line from the 
occiput to the labrum. transverse impression feeble. Thorax more than twice as 
wide as long at middle, apex emarginate, base truncate, sides regularly arcuate, 
the margin slightly reflexed posteriorly, anterior angles slightly prominent, hind 
angh's obtuse, disc transversely depressed, surface sparsely finely punctate; elytra 
twiro as long as wide at base, dilated behind the middle, surface punctate, but 
lesM distinctly at apex and base. Body beneath and legs dull testaceous, the ab- 
domen often darker. Length .40 — .60 inch.; 10—16 mm. 

Mate. — Last ventral segment broadly and deeply transversely emarginate, a 
slight fovea at the apex of the notch. 

Female. — Last ventral broadly, but not deeply emarginate. 

I'his species varies greatly in size, and I think I have seen speci- 
mens larger than the measurements given above. The normal col- 
oration is that described above, but specimens occur with less blue, 
and !«ome almost entirely yellow. 

Occurs in Virginia, Illinois and Kansas. 

HALTICIDEA n.g. 

Head oval, not deeply inserted, the eyes oval, prominent and free, 
frontal tubercles distinct, not prominent ; a transverse groove between 
the eyes; labrum transverse, faintly emarginate; maxillary palpi 
short and stout, the terminal joint conical, longer than the preceding 
joint. AntennsD slender, nearly half the length of the bo<ly ; first 
joint slightly clavate, twice as long as the second, this a third shorter 
than the third joint, fourth joint scarcely longer than third, joints 
five to ten slightly shorter, eleventh longer and acute at tip. Thorax 
more than twice as wide as long, sides arcuate, hind angles not dis- 
tinct, disc convex, with a median transverse impn'ssion, sometimes 
iudi>tinct or obliterated at middle; elytra oval, slightly ol)loii^, the 
epipleune distinct in fnmt, but becoming internal behind tiic middle ; 
anterior a)xal cavities narrowly closed behind, the prosternum not 
visible between the coxaj. Legs mcnlerate in length, the tibia? scarcely 
bn)ader at tip, the outer edge finely grooved, no terminal spurs ; tarsi 
rather stout, the first joint about equal to the nex two ; cIhwh strong, 
dee}dy bifid, the |)ortions widely divergent. Bobdy glabrous. 

This genus is proposed for several small s|)ecies which might 
readily be mistaken for Haltica by their facies. Anjong the groui)s 
auggeste<l by Chapuis it seems best pla^*ed in th( Galerucites by its 
entire anterior coxal cavities, unarmcHl tibia- and bifid claws, although 
it differs from them in its glabrous surface. 
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The only other representative of the group in our fauna is OaL 
externa, beside which the species of the present genus seem rather 
out of place, but as classification should be based on structural char- 
acters and not facies, there seems no other course to pursue than to 
place the species in the Galerucites. 

Suflfrian has described, from Cuba, a HalHca dichroa (Archiv. fur 
Naturgesch. 1868, p. 203) in such a manner as to lead one to sup- 
pose that it might possibly be a member of the present genus. 

The species are closely allied, and not easy to separate sharply, by 
description, although easily separable in cabinet. The following 
characters will, with the description, assist in their identification : 

Head and thorax smootht punctuation scarcely evident. 
Base of thorax regularly arcuate, hind angles not distinct; punctuation of 

elytra rather fine and moderately closely placed plaelllA. 

Base of thorax truncate at middle, oblique each side, hind angles distinct ; 

punctuation of elytra coarse modeslA* 

Head and thorax very distinctly punctate, the former alutaceous. 
Base of thorax arcuate, hind angles slightly evident; punctuation of elytra 
fine and not well impressed delAtA* 

H. plaelda n. sp. — Oval, slightly oblong, subdepressed, yellowish testace- 
ous, meta-pectus piceous, elytra metallic-blue; antenne pale brownish testace- 
ous. Head shining with minute scattered punctures. Thorax more than twice 
as wide as long, slightly narrowed in front, sides strongly arcuate, disc with a 
deep, median, transverse depression, which may be reduced to a fovea e-ach side, 
surface shining, minutely sparsely punctate; elytra finely and moderately closely 
punctate, much smoother at apex. Body beneath sparsely pubescent. Legs pale 
yellowish. Length .12 inch. ; 3 mm. 

Male.—LBAt ventral with a broad, almost semicircular emargination. 

Female. — Last ventral entire. 

Three specimens — Arizona, doubtless from the southern part. 

H. modeiita n. sp. — Oval, slightly oblong, yellowish testaceous, elytra 
bluish green ; antennfo yellow. Head smooth, sparsely minutely punctate, a 
slight median impression of the front. Thorax more than twice as wide as long, 
slightly narrowed in front, sides strongly arcuate, disc with a sharp, median, 
transverse depression, surface smooth, with a few punctures near the sides, hind 
angles small but distinct ; elytra relatively coarsely, not closely punctate; punc- 
tures a little less distinct at apex. Body beneath and legs yellowish testaceous, 
sparsely pubescent. Length .10 inch. ; 2.5 mm. 

Male. — Last ventral truncate, with a small emargination at middle, disc of 
segment slightly flattened. 

The only 8|>ecirnen examined is entirely yellow beneath, while the 
other two s|)ecies have the rueta-pectus piceous. With such limited 
material it is not |)ossible to assert the constancy of the character. 

Collected in Biscayne, Fla., by Mr. E. A. Schwarz, 



NORTH AMERICAN COLEOPTERA.' 63 

H. delatA n. sp. — Oval, slightly oblong, subdepreased, bead and tborax 
yellow, sometimes piceoas, elytra piceous, witb a faint sarface lustre. Antennw 
piceous. the basal joints paler lieneath. Head alataceoas, punctate. Tborax as 
in modetla, bat without distinct hind angles, the transverse depression not deep; 
sarface alutaceous, sparsely punctate; elytra not closely punctate; punctures 
feebly impressed, apex much smoother. Body beneath and legs yellow, meta- 
pectus piceous, distinctly bronzed. Length .11 inch. ; 2.75 mm. 

Male, — Last ventral truncate, with a small emargiuation at middle. 

FewuUe. — Last ventral entire. 

In this species the head and thorax, while usually yellow, tends to 
become brownish or piceous. The meta-pectus is also similarly va- 
riable in color. The surface lustre of the elytra may be violaceous 
or bronzed, but in none of the dozen specimens before me is there 
any trace of blue. 

Collected abundantly at San Antonio, Texas, by H. F. Wickham. 
Occurs also in Arizona. 

TRIRHABDA Lee. 

Head broad, moderately deeply inserted, eyes oval, convex and 
entire. Antennae slender, three joints the length of the body, first 
joint claviform, second small, but oblong, third not quite twice as 
long as the second, fourth longer than the third, joints 4-10 gradu- 
ally decreasing in length, eleventh longer ; labrum transverse, emar- 
ginate; maxillary palpi not very stout, last joint conical, acute, 
narrower than the preceding joint and about as long. Thorax much 
broader than long, widest at middle, the angles distinct, and more or 
less prominent ; scutellum short, obtuse ; elytra elongate, parallel, or 
slightly broader behind, distinctly margined at sides, the epipleurse 
narrow, but extending somewhat posterior to the middle ; prosternum 
not prolonged between the coxte, these prominent and contiguous ; 
middle coxse slightly separated in front, contiguous ])08teriorly ; 
metasternal side-pieces moderately broad, narrower posteriorly. Legs 
moderate, the tihm faintly grooved on the outer side, without spurs 
at tip; tarsi not long, the first joint as long, or a little longer than 
the next two ; claws bifid, but somewhat dissimilarly in the sexes. 

It seems not to have been observed by those who have had occa- 
sion to study the genus, that the claws are somewhat dissimilar in 
the two sexes. In the male the claws are narrowly bifid at tip, while 
in the female they are more broadly bifid posterior to the tip, seeming 
almost to be toothed. 

The first attempt at a study of our species was made by Dr. Le- 
Conte (Proc. Acad. 1865, p. 219), who separated the 8j>ecies with 
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characteristic acumen. Later (Proc. Acad. 1873, p. 56) Mr. Crotch, 
in a few words, suppresses many of the species as mere varieties 
without giving any definite reasons for such action. The results of 
the present study confirm the views of Dr. LeConte, basing the sepa- 
ration of the species on structural characters not observed by either 
of the preceding authors. 

Before giving the table of the species it is well to observe that, 
contrary to the idea expressed by Crotch, the species are far less va- 
riable in their markings than might have been ex|)ected. The ely- 
tral sculpture is also remarkably constant, and forms two fairly- well 
defined types, the first illustrated by tonientosa and ItUeodncUi, in 
which the punctuation is so fine and dense as to ap(>ear almost as an 
opacity ; the second form by virgata and flavolimbata has the elytra 
distinctly punctate and slightly asperate, the punctures closely placed, 
but evidently distinct. 

In the following table the species are divided into two series, the 
first without any trace of metallic surface lustre on any portion of 
the body, while in the second there is more or less such lustre. There 
is no trouble in applying this character, except in some forms of 
lateocbwUi, in which the elytra are nearly black, but an examination 
of the plaga of the occiput, or the thoracic spots, shows the surface 
lustre very plainly. 

The occipital spot is of far greater constancy and importance than 
would have been expected of so trivial a character. In about one- 
half the species the occiput has merely a small spot in front of the 
edge of the thorax, while in the other species a large transverse space 
is piceou?, extending at times nearly to the eyes. It is true that in 
nearly all the species, when the head is unduly extended, a piceous 
band is visible across the occiput, but the difference between the two 
.sets (jf species can be easily appreciated by an examination of such 
well-known fornjs as canadeu8i>^ und flavolimbata. 

The following table has been prepared as an aid to the separation 
of the :?[)ecies more fully described in the subi^equent pages ; a cabinet 
arrangement is suggested by the number preceding each species. 

Surfuco uf body without any trace of metallic lustre in the markings, these 

ht'iiiK piceous or browni«li 2. 

Surface with metallic lustre in the markings, if not on the elytra at least on the 

head and thorax 6. 

'2. — Thorax more than twice as wide as long; epipleurai more or less piceous. 

2. brevicolliii. 
Thorax not twice as wide as long; epipleunv always pale 3. 
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3. — Elytra very densely and finely punctured, the punctures so dense as to be 

indistinct as such 4. 

Elytra closely punctate, but the punctures are distinctly separated 5. 

4. — The yellow vittfe of elytral disc attenuate to apex 1. tODientOfia. 

The yellow vittie broad, parallel and entire 4. €anadenfii0« 

The yellow vittiD divided at middle by a fine black line; thorax coarsely 
punctate and subopaque: body beneath almost entirely piceous. 

5. fcemlnata. 

5. — Elytra normally vittate, as in eanadenns 3. Tlrgatn. 

Elytra almost entirely pale, the darker vittie indistinct or obliterated, 

6. €iidii€a. 

6. — Thorax smooth, impunctate; head with small occipital spot; elytra subtrun- 

rate, sutnral angle acute, or even slightly prolonged....?. nllidi€Olli0. 

Thorax more or less punctate and impressed 7. 

7. — Occiput with a small piceous spot; elytra very finely punctate.. 9. didu€tn. 

Occiput with transverse piceous space 8. 

8.— Punctuation of elytra coni|)aratively rough. 

Elytra normally vittate 10. €on¥erfcen0. 

Elytra entirely blue, except border 13. Oa¥Olinibaia. 

Punctuation of elytra fine and dense. 

Elytra yellow, with slender blue vittse, resembling nitidicotlit. 

8. I>wl9ll. 
Elytra blue, with a short discal vitta attenuate to apex, as in tomenioaa. 

11. alteuuata. 
Elytra green, blue, or purple-black 12. luteocincla. 

By a rare exception, specimens of luteocitusta have a dull, yellow, 
indistinct vitta. 

T« tomentOMl Linn., Syst. Xat. ed. xii. p. 601 ; Lee., Proc. Acad. 1865. p. 
220; baekaridU Weber. Abs. Ent. p. 57; Fab., Syst. El. i, p. 480; Oliv., Ent. vi 
p. 629. pi. 3, fig. 34; lampyroides Gmel., Ed. Linn, i, 4, p. 1731.— Form oblong, 
slightly broader behind ; auteunfo entirely piceous when fully mature, the fifth 
Joint distinctly longer than the third. Hea<1 testaceous, with a small occipital 
•pot piceous, surface coarsely obsoletely punctate. Thorax not quite twice as 
wide as long, the angles usually prominent, sides obtusely angulate, but variable, 
disc with a vague depression each side of middle variable in extent, surface 
sparsely indistinctly punctate, color yellowish with the usual three ))iceou8 spots ; 
•oatellum piceous, sometimes margined with testaceous; elytra piceous, opH<|i]e, 
the entire margin from humerus to apex testaceous, the disc with a testaceous 
vitta broader at base, gradually narrowed to tip, extending three-fourths toajHix, 
sorface densely finely punctate, and finely, inconHpicuously pubescent ; epi{>leur8B 
Always pale; pro- and metasternum always pale, motasternum at least pice<iun at 
the sides. Abdomen pale at middle and piceous at sides, or at times entirely 
piceous. I>egs yellowish testaceous, the outer Hide of the front tibia, the tips of 
the middle and hind tibiae and the tarsi piceous. length .34 — .40 inch.; 8.6 — 
10 mm. 

lfa/«.—Ijast ventral segment broadly, but not deeply emarginate; claws slightly 
bifid at tip, the two divisions equal in length. 

Fewmle. — l^ASt ventral obtuse, entire; claws more deeply bifid, the inner divi- 
sion a little shorter and more divergent. 
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The variation observed in this species are of but little moment, 
and have been recorded in the description. Under this description 
Crotch was disposed to unite several others, assuming that the differ- 
ences in color were merely varietal, but as these differences are sup- 
plemented by others, the sexual oflen being important, the species 
recognized by LeConte must be admitted. 

Occurs on the Atlantic coast from Long Island to Florida, usually 
very abundant. 

T. breTicollis Lee.., Pruc. Acad. 1865, p. 221.— Form rather more broadly 
oval than usual. AnteoDe piceous, the nuderside of the three basal joints tes- 
taceous. Head dull yellowish testaceous with a small occipital piceons spot, sur- 
face nearly smooth, a few indistinct coarse punctures at middle of the vertex. 
Tboruz moie than twice as wide as louf?, slightly narrower in front, sides ob- 
tusely annulate, disc irregular, with a moderately deep oblique impression each 
side, the two meeting opposite the scutellum, surface sparsely indistinctly punc- 
tate, more evidently near the front angles ; scutellum pule, piceous at apex ; 
elytra dull yellow, with a common sutural piceous vitta broad at base, gradually 
narrowing to apex, a broad vitta from the humerus extending nearly to tip and 
joining the sutural by a narrow isthmus : surface closely and finely punctate, 
finely pubescent; epipleune piceous, except at humerus. Body beneath dull 
yellowish testaceous, the ventral segments with small piceous space at sides; 
femora yellow, tibiie on the outer side and tarsi piceous. Length .31 — .38 inch. ; 
8.5—9.5 mm. 

Male, — Last ventral segment with a broad and moderately deep emargi nation ; 
anterior tarsi very slightly dilated. 

Female. — Last ventral entire. 

This species resembles canadensis^ but is known by the short and 
broad thorax, the black tibiae and tarsi, and the usually black epi- 
pleurae. 

The variations are not great. The occipital spot is often indis- 
tinct. The piceous spots on the thorax are never conspicuous, and 
the middle one may be obliterated and the lateral small. The epi- 
pleurse are usually black, except at base, but one specimen has been 
observed with the piceous color at apex only. The fifth joint of the 
antenme is scarcely longer than the tliird. The tarsal claws are 
similar in the sexes, being rather widely bifid at apex, the inner 
portion slightly shorter, and at the same time divergent from the 
outer. 

Occurs on the sea-coast from Florida to Texas. 

T. ¥irgala I^c. Phm*.. Acad. 18(>5, p. 220. —Oblong oval, less elongate than 
tomentusa, but narrower than brev\coUi». Antoiiuii' picM'ous oxteriially. gradually 
paler to base, especially on the inidersi<!e of the Joint.s, fifth joint much lunger 
than the third, the second and third together, but little longer tiian the fourth. 
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Head jellow, oocipnt with a median piceous spot, sorface irregularly coarsely 
panctate. Thorax a little less than twice as wide as long, slightly narrower in 
front, the angles slightly upturned, disc with a deep oblique impression each 
side, transversely united across the middle, surface sparsely irregularly punctate, 
color yellowish with the three piceous spots well developed; scutellum piceous; 
elytra slightly broader behind the middle, surface relatively coarsely punctate, 
inconspiconsly pubescent, color dull black, the entire margin from humerus to 
apex yellow, disc on each side with a moderately wide yellow vitta, which grad- 
oally narrows near the tip, and in some instances joining the apical yellow mar- 
gin; epipleum pale. Body beneath and abdomen nearly always piceous, ex- 
cepting the pro- and roesostemnm, and the middle of the metasternum. Legs 
testaceous, the tibin on the outer side and the tarsi brownish. Length .26— .36 
inch. ; 6.5—9 mm. 

Jfo/e.— Last ventral segment with a broad, but very shallow emargination ; 
tarsal claws widely bifid at tip, the inner division shorter and divergent from 
the outer. 

/Vnui/e.— Last ventral broadly semicircular, the margin entire; claws as in the 
male. 

This species is one of those supposed by Crotch to be merely a 
variety of tomentomf but it seems abundantly distinct. The elytra! 
punctuation is much coarser and less dense. The tarsal claws of the 
male are deeply and divergently bifid. In the two characters men- 
tioned the species approaches brevicoUis, but differs from that species 
in the less transverse thorax and pale epipleurse. 

Occurs on the Atlantic coast from Massachusetts to Florida, from 
which point to Texas it is replaced by brevicollis. 

T. canadensis Kby., Fauna Bor. Am. iv, p. 219; Jjec., Proc. Acad. 1865, 
p. 219. — Oblong, similar in form to tomentosa. Aiitennse piceous, the basal joints 
partly testaceous. Head yellow, with an oblong occipital {)iceou8 spot, surface 
sparsely punctate. Thorax not twice as wide as long, slightly narrowed in front, 
sides arcuate, or very obtusely angulate. angles scarcely prominent, disc with a 
▼ague oblique impression each side from the front angles to the middle of Imse, 
surface siiarsely coarsely punctate, color yellow, with the three piceous sputs 
osoally small; scutellum pigeons, sometimes partly pale; elytra more yellow 
than black, a narrow black sutural vitta uxUMuling nearly to apex a black vitta 
from humerus, which becomes broader behind the middle, then narrower at 
apex, incurving to Join the sutural, disc densely finely punctured, not closely 
pabescent; epipleurte pale; underside of body yeilowisb testaceous, except a 
slight darkening at the sides of metasternum and abdomen. lAigs pale yellow, 
tarsi slightly darker. Length .28--.38 inch. ; 7—9.5 mm. 

Mnle.—ldiat ventral segment broadly, but not very deeply emargiuate; claws 
narrowly bifid at apex, the inner division shorter. 

/Wio/s.— Last ventral broadly semicircular; claws more deeply bifid, slightly 
more divergent. 

The coloration of this species is remarkably constant even in the 
roost remote localities of its occurrence. The black vittao vary a 
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little in width, and in some specimens the lateral vitta does not* join 
the sutural at apex. 

An examination of the elytral sculpture shows that it approaches 
very clofely the dense and fine form seen in tomenimay differing from 
the coarser form of virgata and brevicollis. The markings, however, 
more nearly resemble those of the last two species, but in both there 
is more black than yellow, while the reverse is the case in canadensis. 
The sexual characters are more nearly those of tomentosa, as in the 
last two-named species the claws do not greatly differ in the sexes. 

This species is probably the most widely distributed of any in our 
fauna. Specimens are known to me from Hudson's Bay region, 
Canada, New Jersey coast, Kansas, Nebraska, Colorado, Utah and 
California. 

T. fj^eminata d. sp.— Oblong, slightly broader behind. Antennas entirely 
piceoiis when fully mature, the fifth joint a little longer than the third. Head, 
excepting the front piceous; occiput coarsely and closely punctate. Thorax 
much less than twice as wide as long, slightly narrowed in front, angles not 
prominent, sides arcuate, disc with very vague, oblique depression each side, 
surface snbopaque, scabrous and coarsely punctate, color dull yellow, with the 
three di seal spots of variable size ; scutellum piceous; elytra in great part dull 
black, margin from humerus to apex yellow, disc on each side with a dull yellow 
vitta extending three-fourths to apex, itself longitudinally divided by a narrow 
black line, surface densely finely punctured and extremely finely pubescent: 
epipleune pale. Body beneath, except prosternum, piceous. Legs in great part 
piceous, except the underside of the femora. Length .20 — .28 inch. ; 5 — 7 mm. 

^fule. — Last ventral broadly, but feebly emarginate; claws cleft at tip, the 
inner portion slightly divergent and shorter. 

Female. — Last ventral entire ; claws more deeply cleft, the inner portion more 
divergent and shorter than in the male. 

In order to properly appreciate this species it is necessary first to 
see a fully colored specimen. Even then it would probably be asso- 
ciated with viariiima or morosay from its form and appearance. 
Among the species without any metallic lustre this one is known by 
the greater part of the head being piceous and coarsely punctate, the 
thorax feebly impressed and rugose, the elytra opaque, with the feebly 
marked yellow vitta divided by a black line, and by the underside 
of the body almost entirely piceous. 

Two specimens before me are fully mature and marked as above 
described, one is entirely testaceous and probably immature. A 
fourth specimen has the entire dark fuscous, and apparently only the 
bonier yellow, but a careful inspection shows the geminate yellow 
vitta a little paler than the rest of the surface. 

Occurs at San Diego, Cal., and Arizona. 
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T. radnea n. sp. — Form oblonK. sliKbtly broader bebind, color dirty yellow, 
each elytron witb a uarrow piceous sotural vitta and anotber very narrow from 
the humerus to apex, both more or less evanescent. Antenuae brownish, fifth 
joint scarcely longer than the second. Head yellow, witb a piceous occipital 
8|iot, surface coarsely and roughly punctured. Thorax nearly twice as wide 
•8 long, sides arcuate, angles not prominent, disc vague, obliquely impressed 
each Hide; surface siMirsely, but rather coarsely punctate, color yellow, with the 
usual three black spots; scutellum piceous, or bordered with yellow; elytra 
cloA€>ly. but not densely punctate, the pubescence extremely short and incon- 
spicuous, color dull yellow, with a narrow sutural darker border and a vitta 
from the humerus. Body beneath and legs yellowish testaceous. Length .22 — 
.26 inch. ; 5.5 — 6.5 mm. 

Male. — I^st ventral broadly and moderately deeply eniarginate ; claws nar- 
towly bifid close to the tip, the inner portion slightly shorter. 

Female, — Last ventral nearly semicircular, with a slight triangular notch at 
middle; claws more deeply bifid than in the male, the inner portion shorter. 

At first glance this species would be supposed to be a Galerncclla 
from its color and feeble markings. It could only be 8U8{)ected of 
being a feebly colored canadensis, but it is more coarsely sculptured 
than that, and with the pubescence very indistinct. 

In the most perfectly develo{)e<l specimens the markings resemble 
L, bivitUUus, but the vittse may be almost entirely obliterated. 

Owen's Valley, California, six specimens. 

T. nitidicollis Lee, Proc. Acad. 1865, p. 219.— Oblong, nearly parallel, 
clear yellowish testaceous, each elytron with a sutural and narrow lateral bluish 
striiN.>. Autennffi piceous externally, the basal joiiitii. except the first, iialer ; 
fifth joint much lunger than the third. Head yellow, a small piceous occipital 
spot, occiput coarsely punctate. Thorax less than twice as wide as long, slightly 
narrowed in front, hind angles rounded, sides obtusely angulute, disc scarcely at 
all impressed, surface polished, color yellow testuccouH. with the three 8))ots 
small; scutellum pale; elytra densely feebly punctate, nparsely finely pul>escent, 
apices subtruncate or sinuate, the sutural angle acute or even slightly prolonged, 
a narrow sutural stri|>e extending nearly to a|iex, a narrow vitta from the hu- 
merus joining the sutural near the apex ; epipleune {tale. Body beneath entirely 
pttle, except the sides of the abdomen at base. Legs and tarsi pale. I^*ngth 
.26- -.40 inch.; 0.5— 10 mm. 

Male. — Last ventral broadly, but not deeply eniarginate; claws finely bifid at 
apex. 

Female. — Last ventral broadly semicircular, entire at tip; claws more deeply 
bifid, the inner portion evidently shorter. 

This s{)ecieH is known by its smooth and even thorax, and by the 
form of the apices of the elytra. The markings seem very constant, 
and vary but little in wi<lth. 

Occurs in Colorado, Utah and New Mexico. 

TRANS. AM. ENT. HOC. XX. APRIL. 18U3. 
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T. I«ewisll Crotch, Proc. Acad. 1873, p. 56. 

This name was suggested by Crotch for a form supposed to be a 
variety of 7iilidicolli8f but it seems to be a valid species. While it 
has the form and color of that species the occiput has a large trans- 
verse plaga, the thorax is sparsely punctate and obliquely impressed 
each side, the elytra are not subtruucate, and the sutural angle is 
obtuse. On the whole, it is a little smaller than nitidicoUis, but 
otherwise agrees in color and sculpture. 

Occurs in Colorado. 

T« didncta n. sp. — OblonK Dearly, parallel, yellowish, elytra with bluish 
green vitte. ADtennne brownish, pale at basal half, fifth joint not longer than 
the third. Head yellow, a small occipital spot, in and around which are a few 
coarse punctures. Thorax a little more than twice as wide as long, sides strongly 
arcuate, disc with a deep transverse depression at middle, surface indistinctly 
sparsely punctate and with the usual piceous spots small; scntellum piceous, 
bordered with yellow, or entirely pale; elytra in great part yellow, with a nar- 
row bluish -green sutural vitta, a broader vitta from the humerus, which often 
joins the sutural near the apex, between these a narrow bluish line not reaching 
the base, surface densely finely punctured, but less so at base, very finely and 
indistinctly pubescent; epipleune, body beneath and legs, entirely pale. Length 
.24 — .28 inch.; 6 — 7 mm. 

Male. — Last ventral broadly, but not deeply emarginate; claws very narrowly 
bifid at tip, the inner portion a little shorter. 

Female. — Last ventral broadly semicircular, with a very small semicircular 
notch at middle; claws more deeply bifid, the parts more divergent, the inner 
shorter. 

This species resembles iiiiidicoliis more than any other, but differs 
in its shorter and broader thorax, with deep transverse depression 
and punctate surface. In this species the apices of the elytra are 
rounded and the sutural angle very obtuse. 

The only variation observed in this species is in the ext-ent of the 
narrow blue line between the sutural and lateral vittse. 

Occurs in western Nevada and adjacent regions of California. 

T. convergens Lee., Proc. Acad. 1865, p. 220.— Oblong, nearly parallel, 
body beneath almost entirely piceous, above pale yellow, the elytra with metal- 
lic-green vittfe. Antennas piceous, the basal joints paler, fifth not longer than 
third. Head yellow, with a broad, transverse occipital piceous space, the surface 
rather roarsely punctured. Thorax less than twice as wide as long, not narrowed 
iu front, sides arcuate, disc vaguely obliquely impressed each side, surface 
coarsely sparsely punctate; color yellow, with three piceous spots; scutellum 
piceous: elytra rather coarsely and somewhat roughly punctate, pubescence 
distinct, but not close, color in greatest part metallic-green, the side margin and 
apex yellow, and a yellow vitta on the middle of each elytron, nearly reaching 
the a{>ex, usually parallel -sided, sometimes slightly narrower to tip; epipleure 
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l«1c. Bod J lieneath, except the pro- aud mesoeternum, pioeoas. Legs pale, 
uni sHithtly darker. LeoKth .20— .28 inch. ; 5—7 mm. 

Male. — Last ventral broadly aud moderately deeply emarginate: claws Dar- 
rowly bifid at tip, the parts nearly equal. 

Female. — Last ventral broadly semicircular, usually entire, rarely with a feeble 
trace of a notch at middle; claws more deeply and widely bifid, the inner por- 
tion distinctly shorter. 

This species is the smallest in our fauna. The eljtral markiDgi 
seem to vary very little. The sculpture of the elytra is rather 
coarse, resembling in this respect virgata and flavoliinbata. 

Occurs in Nova Scotia (Ulke), Kansas, Colorado and Wyoming. 

T. attennata Say, Jonrn. Acad, iii, p. 459; ed. Lee. ii, p. 223; Ler., Proc. 
Acad. 1865, p. 220. — Oblong, slightly broader behind. AntennsB piceous, gradu- 
ally paler to base, fifth joint longer than the third. Head yellow, occiput with 
large piceous transverse space, surface moderately closely punctate. Thorax 
folly twice as wide as long, slightly narrowed in front, sides subangulate, disc 
sparsely, obsoletely punctate, a moderately deep oblique impreasion each side, 
color dull yellow, with the usual three piceous 8{H)ts; scutellum piceous, or 
partly pale; elytra densely and finely punctured, finely pubescent, color in great 
part metallic-blue or green, the side margin and apex yellow, a discal yellow 
vitta extends from base a little beyond the middle, broad at base, gradually at- 
teiiuat« at apex, or sometimes bifid: epipleurce pale. Body beneath pale, the 
sides of uetasternum and abdomen piceous with metallic surface lustre. Legs 
yellow. Length .24— .30 inch. ; 6 — 7.5 mm. 

ifo/s.— Last ventral segment feebly emarginate; claws finely bifid at tip. 

iVina/e.— Last ventral broadly semicircular, with a very slight notch at middle ; 
claws bifid behind the apex, the inner portion shorter. 

This species varies in the extent of the dorsal yellow vitta, which 
extends sometimes two-thirds to a{)ex, or is a short spot at base, the 
usual extent being to the middle. 

The elytral punctuation is dense and fine, as in canademis or /u- 
ieocineUi. This removes it from suspicion of l)eing a variety of either 
eonvergens or flavoliinbata^ both of which have the coarse sculpture 
of virgata, T. didueta has still finer sculpture and a small occipital 
spot. 

Occurs in Kansas, Utah, Nevada and British Columbia. 

T. Inteoclncta Lee, Proc Aca<l. 1&58, p. 88; Proc. Acad. 1865, p. 220.— 
Form oblong, usually nearly parallel, color variable: green, blue, purple, or 
parple-black. Antennn piceous externally, gradually paler to base, fifth joint 
longer than the third. Head testaceous, with a large occipital Hpat^e piceous, 
with more or less metallic surface lustre, simrsely )>unctate. Thorax nut twice 
as wide as long, sides strongly arcuate, hind angles slightly refiexed, disc siiursely 
finely punctate, an oblique or oval depresHion each side, the three spots well 
marked ; scutellum nearly always piceous, rarely partly pale ; elytra oblong. 
nearly parallel, disc variable in color, margin and apex {tale, surface densely 

TBAlfS. AM. BMT. BOO. XX. APRIL, 1883. 



72 GEO. H. HORN, M. D. 

finely punctate, finely pubescent; epipleiine pale. Body beneath piceons. with 
greenish surface lastre, except the pro- meso- and middle of metasternam. 
hegs testaceous, the outer edge of all the tibite and both sides of the middle and 
front femora piceous. Length .20 — .38 inch.; 5 — 9.5 mm. 

Male. — Last ventral with a moderately deep, almost semicircular emargina* 
tion ; claws slightly bifid at tip. 

Female. — Last ventral with a more or less deep, nearly circular emargination, 
nearly closed posteriorly by an acute process from each side : claws bifid, slightly 
posteriorly to the apex, the divisions more divergent than in the male, the inner 
shorter. 

Variation in this species is really greater than has been observed 
in any other. The color varies from green, which is not nearly so 
bright as in flavolimhaia, through blue and purple to nearly black. 
In the latter forms there is always a trace of purple in the black, 
and the spots of the head and thorax always show more or less me- 
tallic lustre. In those forms of the latter color others will be ob- 
served with a dull yellow vitta extending from the base nearly to 
apex. 

Without a considerable series the nearly black forms would be 
suspected of being varieties of tomeriiosa with the vitta obliterated, 
but the broad plaga of the occiput separate them. In any event 
the females may be the most readily separated from any other species 
by the sexual characters. 

The distribution of this species is remarkable. Occurs in Cali- 
fornia from San Diego northward, also on the New Jersey coast, 
probably near Long Branch. The latter are all of the darker form, 
and are certainly very misleading in appearance.* 

T. flaTolimbatift Mann.. Bull. Mosc. 1643, p. 306; Lee.. Proc. Acad. 186.% 
p. 220. — Oblong, somewhat oval. Antennae piceons. paler at base, especially on 
the underside, fifth joint but little longer than the third. Head yellow, occiput 
with a broad greenish plaga, which is moderately closely punctate. Thorax 
twice as wide as long, slightly narrower in front, sidi^ arcuate, disc with a mod- 
erately deep tiansverse impression on each side, surface with a few scattered 
punctures: color yellow, with the three spots as usual; scutellum piceous, or 
partly yellow; elytra comparatively roughly punctate, the entire disc blue or 
green, the side margin and a|)ex yellow ; pro- and mesosternum yellow, sides of 
metasternnm and alxlomen piceous, with more or less metallic surface lustre. 
Legs and tarsi pale. length .20 — .32 inch.; 5 — 8 mm. 

Male.~-JMfii ventnil segment broadly and moderately deeply emarginate; 
claws (liiely bifid at tip. the inner division slightly shorter. 

Female —I j&Ht ventral broadly semicircular, the apex entire; claws more deeply 
bifid, the division more divergent, the inner shorter. 

Among the 8|)ecies with metallic ornamentation two only have 
comparatively roughly punctate elytra, the present 8i)ecie8 and con- 
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vergefis. The latter having well defined and regular vittie, will not 
be mistaken tor this species. Small s{)ecimen8 of attenuata in which 
the vitta is reduced to the minimum do resemble this one, but the 
character of the punctuation and the female sexual characters readily 
sefmrate it 

No sf)ecimens have been showing any trace of a discal yellow vitta, 
although Dr. LeConte supposed they might exist. 

Occurs in Colorado, Utah, Lake Superior region, Nevada, northern 
California and southern Oregon. Found on Solidago (Cockerell). 

GAI.ERIJCEI.I.A Crotch. 

Head not deeply inserted, usually with a distinctly impressed me- 
dian line, frontal tubercles rather small ; labrum moderately promi- 
nent, rounded in front; maxillary palpi stout, the terminal joint 
conical, a little longer than the preceding. Antennae as long, or 
longer than half the body, filiform ; third joint longer than the 
fourth, joints 4-10 gradually decreasing in length, the eleventh lon- 
ger. Thorax usually twice as wide as long, and a little narrower in 
front, the disc with a median and lateral depressions with piceous 
spots; scutellum oval at tip; elytra oblong or oval, the lateral mar- 
gin somewhat explanate in all but two species, surface irregularly 
punctate, usually coarsely, never really finely, the ornamentation 
variable; epipleurse mo<lerately wide, extending three-fourths to 
a|)ex ; anterior coxal cavities open behind, confluent at middle, the 
cox« moderately prominent ; middle coxie contiguous, separated in 
three s|)ecies by a distinct prolongation of the mesosternum reaching 
the metasternum. I^egs not long, femora somewhat thickened, tibia' 
carinate externally and without terminal spurs ; tarsi rather stout, 
the firnt joint of the posterior not longer than the next two ; claws 
bifid in both sexes, but more deeply in the females. 

This genus was proposed by Crotch for those 8|)ecies formerly en- 
rolle<i in Gaferuca, in which the anterior coxal cavities are open 
l>ehind. it includes in our fauna all those placed in Galenim by 
LeC^mte (Synopsis, Proc. Aca<l. 1865), except externa^ which is a 
GalenuM, and mariiimay nwrosa an<l erona, which are removed to 
}fonnxifi, 

Galerncella and Monoxia are very closely allied geneni, and some 
of the paler forms of noUUa, etc., are not easy to place, but the much 
shorter antennae of Monoxia will distinguish the two. The male 
claws of the two genera are much alike, but the secondary si'xnal 
characters of the last ventral are l>etter marked in Galerucdla. 
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The siuuation of the elytral apex with the acute sutural angle is 
not in our species of specific value, as in americana there is great 
variability entirely independent of sex. 

Two species in those following are also found in Europe, and have 
doubtless been introduced. 

The following table will assist in the identification of the species, 
but the ornamentation is so variable that considerable latitude must 
be allowed, as in americana specimens without vittSB are quite common. 

Elytra coarsely punctate, more fiueiy towani the apex : aDtenne similar in color 

above and beueatb » 2. 

Elytra comparatively finely and equally punctate; antennsB piceous above, pale 

beneath ; sides of elytra distinctly explanate xanthonielieiia* 

2. — Elytra with vittate markings 3. 

Elytra not vittate 6. 

3. — Elytra scarcely at all explanate ; middle coz» distinctly separated by the 

mesosternum 4. 

Elytra distinctly explanate; middle coxs contiguous 5. 

4. — Elytra very coarsely punctate, convex ; thorax more or less shining and 
very indistinctly trimaculate: pubescence of surface (when present) erect. 

isnierleaBA. 
Elytra less coarsely and more closely punctate, not very convex; thormz 

opaque, trimaculate; pubescence recumbent nexTitUlWi* 

5. — Sutural vitta indistinct or absent, the next rnuer vitta long, nearly reaching 

the apex Integra. 

Sniural vitta always distinct. 
The next inner vitta joining the sutural at, or behind the middle. 

notnlisUi.^ 

The next inner vitta very short, basal noWitii* 

6.— C/olor red, head red 7. 

Color dirty yellow, brown or piceous, occiput usually piceous. 8. 

7.— Elytra more coarsely punctured, the punctures with distinct intervals, sar- 

fat:e shining CttVleollls. 

Elytra more finely and densely punctured, surface rather opaque. 

rnlbsMnsnlnea. 

8. —Middle coxie distinctly separated by a pn>longation of the mesostemum ; 

thorax angulate at middle and subsinuaie posteriorly, with obtuse bind 

angles ~ njuipkaMe* ^ 

Middle coxse contiguous; hind angles of thorax distinct. 
Thorax irregularly punctate, with smoother areas along the apex and near 

the hind angles tnbercal«t». 

Thorax quite densely punctured and opaque detiT I U 

G. anierleana Fab., Syst. Ed. i, p. 489; Oliv., £nt. vi, p. 636, pi. iii, flg. 
43; Lee. Proc. Acad. 1865, p. 215; cribraia, conferia Lee., loc. cit.— Form oval 
convex, of more pinguid faoies than any other 8|>ecies, color dull yellow, elytra 
each with three piceous vittfe, more or less iiidiHtinct. or oven wanting; surface 
Hparsely pubescent. Antenu» piceous externally, paler at basal half. Head 
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coarsely and closely punctured, a va^ue median impression, color dull yellow, 
with sometimes a median darker line. Thorax usually more than twice as wide 
as \onfi. although much narrower in the male, wider at base than apex, sides 
arcuate, or in some males very obtusely subanRulHte, disc convex, often even 
more usually with a vague median and lateral depressions, surface variably punc* 
tJtte, sometimes sparsely, more usually coarsely and closely ; elytra oval with 
roundeil humeri, the apices obtuse, or subtrunrate in most females, the lateral 
margin not explanate, the marginal sulcus not evident, surface very coarsely, 
deeply and moderately closely punctate, sparsely pubescent, with three narrow 
piceous vittsB on each side, which are often entirely obliterated. Body beneath 
more finely and closely punctate, finely pubescent, color usually like the upper 
surface, but the metastemum and abdomen are sometimes piceous. Legs always 
pale. Length .14 — J26 inch. ; 3.5—6.5 mm. 

Mate—\jiBi ventral with a narrowly triangular incisure extending half the 
length of the segment: claws finely bifid close to the tip. 

/Viiui/e.— Last ventral more broadly triangularly emarginate; claws more 
deeply bifid and the divisions more divergent. 

In this species the middle coxse are distinctly separated by a pro- 
longation (»f the inesosternum meeting the metasternum. The hu- 
meri are also more rounded, the metasternum shorter. The wings 
seem less feebly developed. 

The variation in this species is carried to such a degree that it is 
not easy to find two 8|>ecimens even reasonably alike. In form most 
of the females are as broadly oval as G. externa, and more convex, 
while the males are as oblong as any Monoxia. The general color 
varies but little, although the markings are very variable. Often 
the thorax shows no traces of the three spott*, but they are never 
very well marked in any s|)ecimen. The vittse on the elytra are 
slender, and when perfectly developed, which is rare, are nearly 
entire, but all gradations are seen from this to the perfectly plain 
f<>rm. The sculpture of the thorax varies greatly, 8|)ecimens (always 
female) occur with the surface sparsely punctate with smooth inter- 
vals and without inequalities, and from this form they pass gradually 
to those with coarse and close punctures. The elytral sculpture does 
not vary so greatly as the thoracic, but extreme forms are quite dif- 
ferent in ap|)earance. When specimens are fresh or carefully pre- 
served, the pubescence is always distinct, seeming to be more iMirsistent 
in the mules, the larger pinguid females soon losing the hairs. In 
those specimens in which the pubescence remains it will be observe<l 
to be in great part erect. 

This s{)ecies seems to be very widely distributed, s2)ecimens having 
been seen from the entire region east of the Rocky Mountains and 
the Rio Grande, and from Cnnada to the Gulf. 
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G. sexTittaUl Lee, Proc. Acad. 1865, p. 215. — OblooK oval, rather depressed 
as compared with americana, dull jellow or pale brown, opaque: thorax with 
three distinct spots, each elytron with three slender piceous vittse. Antennae 
entirely black. Head densely punctured, a vague median depression with a 
piceous line. Thorax twice as wide as long, distinctly narrower in front, sides 
arcuate, hind aiigles distinct, disc densely punctured and opaque, a vague de- 
pression ea<'h side a median piceous line and a spot each side : scuteilum black : 
elytra slightly broader l»ehind, humeri distinct, but obtuse; lateral margin not 
oxplanate, apices obtuse, sutnral angles slightly retracted, disc rather densely 
punctured and opaque, on each side three entire piceous vittse. Body beneath 
similar in color to the upper surface, the hind margins of the ventral segments 
darker. Legs roneolorous, tibiie on the outer side, tarsi and a median femoral 
spot piceous. Length .20 — .24 inch. : 5 — 6 mm. 

The sexual characters are as in americana. Dr. LeConte mentions 
a transverse depression on each side of the last ventral segment, but 
this is more or less evident in all the species. In the ample number 
of specimens examined no notable variation has been observed. 

This species could only be mistaken for a variety of americana, 
and on the other hand some of the varieties of the latter might be 
mistaken for this, but the two may be separated by the much coarser 
and less close punctures of americana, which also has erect pubes- 
cence, while in sejcvitiaia the pubescence is always recumbent and 
always present. From iniegra, which resembles the present in mark- 
ings and somewhat in sculpture, sexvittata may be known by the 
separated middle coxse. 

Occurs from Pennsylvania to Louisiana. 

G. C«¥icollis Lee, Proc. Acad. 1865, p. 216.— Oval, nrrrower in front, sub- 
depressed : color dull red, slightly shining, very sparsely finely pubescent. An- 
tennae entirely black. Head red, coarsely punctured, without median depression, 
frontal tubercles smooth. Thorax nearly twice as wide as long, narrower in 
front, sides arcuate, or obtusely subaugulate, hind angles distinct, base on each 
side obliquely sinuate, disc feebly convex, a broad depression each side and 
another along the middle, surface coarsely punctured, more densely in the de- 
pressions; scuteilum red ; elytra broader behind the middle, sides arcuate, mar- 
gin explanate, hnmeri distinct, but rounded ; sutnral angle well marked, but 
obtuse; disc with coarse and deep punctures not crowded, less deep near the 
apex. inteilBpaces smooth, shining. Body beneath red, the metastemum often 
piceous, sparsely finely punctate and finely pubescent. Legs variable in color 
entirely red to almost entirely piceous. Length .18 — .22 inch.; 4.5—5.5 mm. 

Mnle. — Claws finely bifid at apex. Last ventral segment broadly emarginate 
at apex, with a deep triangular depression limited by a sharply elevated line. 

Female. — Claws more deeply bifid, the parts more divergent. Last ventral 
segment with a very slight eniargination, in front of which is a slight fovea. 

The middle coxae are absolutely contiguous, the mesosternum is 
not prolonged between them, except as to the color of the legs no 
variation has been observed in this species. 
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O, Mngninea^ of Europe, has been referred to as probably allied 
to this species, but an examination of that shows that it should h% 
associated with amerieana, by reason of its convex form and not 
ex pinnate elytral margin. 

Occurs from Canada to the New England and Middle States west- 
ward to Wisconsin ; North Carolina (Lee) 

G. r«fbsi%nsnliie» Say, Joarn. Acad v, p. 299; ed. Lee. ii. p. 343.~Oval, 
narruwer in front, sabdepreaeed, dull red, subopaque, sparsely flnely pubescent. 
Auteniic entirely black. Head entirely re<l, coarsely and densely punctured, 
and with a slight median depression. Thorax nearly twice as wide as long, 
slightly narrower in front, sides arcuate, hind angles distinct and slightly promi- 
oent. liase on each side oblique, disc feebly convex, a broad fovea each side and 
a nuilian depression, snrface coarsely and closely punctured; scutellum red; 
•lytnt slightly wider behind the middle, sides feebly arcuate and distinctly ex- 
plannte, humeri distinct, but obtuse; sutural angle well marked, but not acute; 
aurfaoe very closely punctata*, rather (xmrsely at middle, more finely at sides and 
apex. Body beneath and legs dull red, metasternura somewhat darker. Length 
.18— .'^2 inch. ; 4.5—6.6 mm. 

Male. — Claws bifid at tip, the parts rather widely divergent. Last ventral as 
in carictfUiM, 

/ViNfi/^— Claws similar to the male. Last ventral either simple, or with a very 
feeble fovea at the middle of the edge. 

As in eavieoUis the middle coxa) are contiguous. No variations 
have been observed. 

This si)ecie8 and oavicollis are closely related, but the denser punc- 
tuation of the surface, together with the resulting opacity, will readily 
8e|>arate this species. 

Occurs in Pennsylvania, Maryland, North Carolina, and at times 
abundant along the sea-coast 

G. intesra Lee., Proc Acad. 1865, p. 218.— Oblong, oval, not very convex 
dull yellow, feebly shining, sparsely clothed with flue recumbent pubescence, 
thorax trimaculate. each elytron with a subsutural and three discal slender 
stri|»eA. Anteunie piceous, the four basal joints paler at base, lletnl closely, not 
coarsely punctate, a fine median depression and piceous line. Thorax not quite 
twice as wide as long, slightly narrower in front, sides arcuate, hiud angles 
rounded, disc not very irregular, closely finely punctured, with more sparsely 
place<I coarser punctures, then piceous spots, the median linear, the lateral small 
and round; scutellum pale; elytra scarcely widened behind the humeri, thefie 
distinct, but obtuse; sutural margin feebly prominent, disc closely punctate, the 
punctures gradually finer to ai>ex, sutural angle obtuse, subsuturai viita not 
reaching base or apex, second and fourth entire usually unite<l at apex, the third 
not reaching either base or a^icx. Body )>eneath colored us above, metaHtornuni 
sometimes darker. Legs pale. Length .IG — .20 inch.; 4-5 mm. 

Male, — Last ventral segment with a very narrow triangular incisure extending 
nearly the length of the segment; claws finely bifid at tip. 

TRA!f8. AM. BNT. 80C. XX. MAY. IHiKi. 
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Female.— Jjdst ventral more broadly and less deeply triangaUrly eniarginate: 
claws stouter and more deeply bifid. 

In comparison with the other vittate species this one has the elytra 
more finely punctate than any, except, possibly, sexvitUda. From 
the latter species, which it most resembles, it differs in having the 
middle coxse absolutely contiguous. There is also a distinct subsu- 
tural vitta in the present species not seen in that. From the next 
two species it dififers not only in the different arrangement of the 
vittse, but also in the finer punctuation. 

Occurs from Pennsylvania to Florida and Texas. 

G. notnlala Fab., Syst. El. i, p. 489: Oliv., Ent. vi, p. 630, pi. 8, fig. 44: 
Lee., Proc. Acad. 1865. p. 217: bUineaia Kby., Fauna Am. Bor. iv, p. 220. — Ovml. 
slif^btly oblong, moderately convex, dull yellow, sparsely clothed with fine, re- 
cumbent, silky pubescence: thorax trimacnlate, each elytron with a sabsutaral 
and three discal vittie. Antennie piceous, the basal half paler. Head coarsely 
and moderately closely punctate, the median line impressed and piceous. Thorax 
nearly twice as wide as long, narrower in front, sides strongly arcaate. base on 
each side oblique, hind angles distinct, disc depressed each side with three pice- 
ous spots as in Integra, more or less obliterated ; surface coarsely, but not very 
closely punctate : elytra scarcely wider behind, humeri distinct but obtuse, lateral 
margin narrowly explanate, sutural angle obtuse, disc closely punctate, punctures 
coarse, but varying, finer toward apex, the subsutural vitta rarely reaches the 
base, the second vitta is oblique and joins the sutural at or behind the middle, 
the third is often nearly entire, the fourth starts at the nmbone and often Joins 
the sutaral. Body beneath pale, with piceous metasternum. Legs pale. Length 
.14 — .20 inch. : 3.5 — 5 mm. 

The sexual characters do not differ notably from those observed 
in Integra, 

The markings of the elytra vary by obliteration to a great extent, 
so that at times it may require considerable tact to determine whether 
a specimen should be referred to this species or notaia. When the 
markings are entirely obliterated, the resemblance to some MonoziaB 
is very great, but the form of the claws, if a female, will enable the 
specimen to be placed. 

Frequently specimens occur in which the vittse seem to be elevated 
and subcostiform, these represent the bilineata of Kirby. 

Occurs in the entire region east of the Rocky Mountains from 
Canada southward, also in New Mexico. Specimens are before me 
from California, but it has probably been introduced there. 

G. notatift Fab., Syst. El. i, p 488; Oliv., Ent. vi, p. 637, pi. 3, fig. 45; Lee.. 
Proc. Acad. 1865, p. 218. — Oval, slightly oblong, dull yellow, opaque, sparsely 
clothed with fine recumbent pubescence, thorax triniaculate, each elytron with 
a sutural and three discal vitt», the inner one short, basal. Antennie picaom or 
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brown, piiler ftt liase. Head cloeely panctate, a moderate median depression, 
which is more or less piceoos. Thorax twice as wide as long* slightly narrowed 
in front, sides arcuate, base on each side oblique, hind angles distinct, disc 
slightly depres s ed each side, surface closely punctate and opaque with three 
spots, the middle one linear; elytra very little arcuate on the sides, the margin 
somewhat ezplanate. humeri distinct, but obtuse; sutural angle obtuse, surface 
closely and not very coarsely punctate, punctures finer at apex, n subsutural 
vitta not reaching either base or apex ; a dhort, slightly arcuate vitta at base, 
externiil to which are two vittie, the outer one entire the inner abbreviated at 
both ends. Body beneath similar in color to the upper surface, the metMSternuro 
asually darker. Legs pale. Length .14 — .20 inch.; 3.5 — 5 mm. 

Male.—ljuai ventral segment deeply, but narrowly triangularly notched ; claws 
widely bifid at tip. 

Fewiaie. — Last ventral more widely triangularly emarginatc; claws widely 
bifid at tip. 

As< in twtulcUa and integral the middle coxae are coDtiguous. The 
punctuatiou is finer than in the former and a little coarser than in 
the latter. The elytral markings approximate those of some varie- 
ties of tiotulata, but a little experience will soon enable one to dis- 
tinguish the two s{)ecie8. 

Widely distributed with notulata, but no specimens have been seen 
from the Pacific coast. 

G. njmphieie Linn., Syst. Nat. ed. x, 1758, p. 376; Oliv., Eut. vi, p. 643. 
pi. 3, fig. 31 : marginella Kby., Faun. Am. Bor. iv, p. 306; Lee, Proc. Acad. 18G5, 
p. 217: tagiUarim Gyll., Kby. loc. cit. p. 219: femorcUit Mels., Proc. Acad, iii, p. 
161 ; luciuoM Mann., Bull. Mosc. 1852, ii, p. 368. — Oval, slightly oblong, narrower 
in front, subdepressed, piceous-brown ; thorax dull yellow, with three piceous 
•pots; side margin, apex and epipleune of elytra yellowish, surface finely pubes- 
cent Anteone piceous, five or six of the proximal joints pale at basal half. Head 
piceouH, frontal region pale, vertex and occiput densely punctured and opaque. 
Thorax twice as wide as long, sides rather strongly angulate, frontal angles small, 
prominent ; hind angles nearly obliterated, disc with a large depression each side, 
which is densely punctured and piceous, a median narrow depression ; surface, 
except in the foveas, smooth and glabrous; elytra slightly broader behind, margin 
distinctly explanate, humeri distinct, but obtuse; sutural angle acute, surface 
coarsely and moderately closely punctate, much finer at apex. Body beneath 
pioeous. last ventral segment pale. Legs pale. Length .18 — .24 inch. ; 4.5—6 mni^ 

if«/«— Last ventral segment slightly emarginate at apex, with an oval, ttharply 
limited depression as in eatieoUit, but smaller ; claws rather deeply bifid ; posterior 
tibic slightly arcuate. 

/*«ma/«.~Last ventral slightly emarginate, with a feeble depression near the 
■liddle of the apical margin ; claws deeply bifid, the inner portion much shorter. 

The middle coxae are comparatively widely separated by a pro- 
longation of the mesosternum meeting the metasternuni. 

Comparatively little variation has been observed in the specimeni< 
examined. The thoracic spots are, hov;ever, very inconstant as to 
siie, but the coloration in other respects varies but little. 

TKA2C8. AM. RNT. fiOC. XX. MAY. 18B3. 
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From the species with which this one might be confounded, it 
differs by the quite smooth thorax, pale elytral margin, the acute 
sutural angles, and finally, by the completely separated middle coxae. 

Much European bibliography and synonymy has been omitted, 
only that pertinent to our fauna being given. 

Occurs abundantly throughout northern Europe and in the 
northern regions of our continent in Canada and the Hudson's Bay 
region. A specimen has been received from Mr. Wickham, collected 
at Luling, Texas. Received also from Oregcm and Owen's Valley, 
California. 

G. Inbercniatft Say, Jouni. Acad, iii, p. 256: edit. Lee. ii, p. 220: puneti- 
penni9 Mann., Ball. Moec. 1843, p. 306. — Oblong oval, scarcely wider behind, 
subdepressed, opaque, finely pubescent, color variable from doll yellow to pice- 
oiis. AntenniB entirely black. Head coarsely and closely punctate, occiput 
black, front and clypeus yellow. Thorax yellow, with three piceous spots, the 
central one larger and triangular, nearly twice as wide as long, somewhat nar- 
rowed in front, sides rbnnded or obtusely snbangulate, hind angles distinct, base 
on each side oblique, surface somewhat shining, coarsely and closely punctured, 
smoother near the front angles and along the apex ; elytra somewhat wider 
behind the middle, humeri distinct, bat obtuse, sutural angle well defined, sur- 
face coarsely and deeply punctured, closely around the scutellnm, much more 
finely and sparsely at sides and apex. Body beneath piceous, finely pubescent. 
Legs either entirely pale or piceous. Length .20 — .24 inch. : 5—6 mm. 

Jfa/«.— Last ventral broadly eniarginate at middle, the disc with a deep semi- 
oval depression with sharply-limited edges; claws finely bifid at tip. 

Female. — Last ventral with a very small notch at middle of apex ; claws more 
widely bifid. 

The middle cox«e are absolutely contiguous. 
Two varieties of this species occur: 

O. tuberculats Say. — Color dull yellow or reddish brown, the underside 
usually piceous; legs pale. 
O. punctipennls Mann. — Piceous, the front and thorax yellowish. 

Occurs in the Middle States (Lee), Colorado, Idaho, Washington, 
California, Oregon and Vancouver. 

G* decora Say, Long's Second Exped. ii, p. 294; ed. Lee. i, p. 196; t aalicu 
Rand., Bost. Journ. ii, 1838, p. 31; var. carbo Lee, Proc. Acad. 1861, p. 358. — 
Form oblong, scarcely wider behind, not very convex, color dull yellow, brown 
or entirely black, surface with fine, short, silken pubescence. Antennie entirely 
piceous, or with the proximal ends of the four or five basal joints pale. Head 
densely punctured, opaque, a finely impressed median line. Thorax twice as 
wide HH long, narrower in front, sides arcuate, hind angles slightly prominent, 
base oblique each side, disc moderately convex, with a vague median depression 
and a shallow fovea each side, surface densely punctate and opaque, the three 
spots usually indistinct; elytra scarcely widene<l behind, humeri distinct, margin 
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ezpUnate, sutural angle distinct, bat not prolonged ; surface coarsely, deeply and 
moderately closely punctate, somewhat finer toward apex. Body beneath finely 
and not closely punctate, feebly pubescent. Length .18 — .22 inch.; 4.5 — 5.5 mm. 

Mnle, — Last ventral segment emarginate at tip, the disc with a deep triangular 
depression limited by an elevated line; claws finely bifid at tip. 

Femaie. — Last ventral either entire, or with a very feeble emargination at 
middle; claws stouter and more deeply bifid than in the male. 

Var. decora Say. — " Dusky, elytra dull testaceous, sericeous, with golden- 
brassy hair." 

Ill thia form the head may be partly piceous. The thoracic spots 
<listinct or not. The underside may be dull yellow or entirely pice- 
ous. Legs pale. 

Var. .—Brownish testaceous, varying as in the preceding form. 

This form seems to be labeled sagiitarife in most American collec- 
tions, but the thorax in the latter is formed as in nympJuBCB, and 
many authors consider the two identical. O. mlicis Rand, is prob- 
ably the equivalent of this variety. Numerous specimens were 
found by Dr. JjcConte in the Adirondack region infesting the willows. 

Var. carbo Lee.— Entirely black, above and beneath. 

Occurs in Canada, Massachusetts, New York, Wisconsin and Col- 
orado in the paler forms, and in Nebraska, Washington and Oregon 
in the black form. 

Q. zanthomelieiia Schrank, Enum. Ins. Aunt. 1781, p. 78; Fairm., Gen. 
(>>1. Eur. iv. pi. 68, fig. 326: ealmnrientis Fab. Harris. Inn, Inj. Yog. ed. ii, p. 124; 
geUainarim Fab., Syst. El. i, p. 490; Oliv., Ent. vi. p. 631, pi. 3. fig. .36.— Oblong, 
subdepnHised. scarcely wider behind, yellowinh tcstAceoiis. finely put)e8cont, a 
black spot on the occiput, three on the thorax, a vitta from the humeral callus 
and a short vitta from the middle of base of each elytron. Antennee piceous on 
the upp<»niido. paler beneath. Head yellow, with a black occipital spot; surface 
moderately coarsely not closely punctate. Thorax more than twice as wide as 
long, slightly narrowed in front, sides arcuate, base slightly sinuate each side ; 
disc with an oblique depression each side, a shallow fovea on the median line 
behind the apex ; surface moderately, not closely punctate; elytra a little wider 
behind the humeri, these distinct, but obtuse: margin explanate, sutural angle 
well defined, not dentiform: surface moderately closely, not coarsely punctate, 
the punctures equal fh>m base to apex. Body beneath pic«ous, the sides and 
apices of the ventral segments pale. I^gs pale, each femur with a small piceous 
•pot in front. Length .20 — .28 inch. ; 5 — 7 mm. 

Jfo/e.— Last ventral emarginate, with a broad triangular depression ; claws 
strong, deeply bifid. 

Femaie.-' IjMt ventral slightly cniargiuato, with a narrow triangular depression 
•imulating an incisure: claws as in the male. 

This si)ecie8 seems to vary but little, and only by the alwence of 
the short stripe. 

TEAlfll. AM. BNT. 80C. XX. (11) MAY, 1883. 
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In recent years this insect has attracted much attention in our 
country from the damage done to the Elm trees, which are sometimes 
almost entirely defoliated. For an account of these ravages the 
reader will consult " Insect Life** and the reports of several experi- 
ment stations. 

M. L. de Joannis, in Abeille iii, p. 84, adopts the name cratcBgi 
Forst. for this species, but I have not been able to satisfy myself 
that the description applies to the species under consideration. 
Forster, moreover, gives Oratodgua oxyaeantha as the food-plant of 
his species. 

Occurs abundantly all over Europe, and in our country from 
Massachusetts southward. 

MONOXIA Lee. 

Head oval, moderately convex, not deeply inserted, front feebly 
or not impressed. Antennse filiform, not longer than half the body, 
third joint as long as the first, fourth longer than the second, joints 
6-10 subequal in length ; labrum moderately prominent, truncate 
with rounded angles ; maxillary palpi moderately stout, second and 
third joints obconical, the terminal conical and more slender ; pro- 
thorax transverse, widest at base, except in aordida; scutellum oval 
at tip ; elytra oblong, scarcely broader behind the humeri, closely 
and irregularly punctured, the side margin not prominent ; epipleursB 
narrow, but extending nearly to the tips of the elytra ; prosternuni 
entirely obliterated between the coxse, the coxal cavities open behind. 
Legs moderate, the anterior tibiae indistinctly grooved on the outer 
side, tibiae without terminal spurs ; tarsi shorter than the tibiae, the 
first joint as long as the next two ; claws dissimilar in the sexes, 
finely bifid in the male, absolutely simple in the female. 

The definitive characters of the genus are — the anterior coxal 
cavities are open behind, the prosternuni obliterated between them ; 
the tarsal claws not appendiculate, but finely bifid in the male and 
simple in the female. In the group Atysites, to which it is referred 
by Chapuis, it may be known by the short antennse, of which the 
third joint is longer than the fourth. 

To Mr. Crotch we owe the observation that the diflferences in the 
claws are sexual and not specific, as Dr. LeConte was disposed to 
consider them. Chapuis seems not to have known the observation 
of ('rotch, and expresses the view that the strictest account should be 
taken of the claws, and that the two sections indicated by LeConte, 
which we now know to be sexes, should be made distinct genera. 
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While the form of the claws in the comparatively small S))ecie8 
was observed, the fact entirely escaped both LeConte and Crotch 
that some larger forms placed in Oalenteella were similarly con- 
structed. These will now take their places in Monoxia, with the 
result of making the genus a little less homogeneous in aspect, but 
leaving Ckilerueella more so by their absence. 

IjeCimte seems to have had an idea that the vertical pygidium 
had some value, but in examining a large series it will be found that 
while the pygidium may be more or less vertical in the males of the 
f^mall species, that member does not differ notably from that of other 
Galerucini in their females, nor in either sex of the larger species. 

In accordance with the results obtained from a study of large 
series of all the species the following table is presented : 

Larger species .27 — .34 inch. : fifth joint of antennse very obvioosly shorter than 

either the fourth or the sixth pnneticollis. 

Smaller species .10 — .80 inch. ; fifth joint of antennas not shorter. 
Thorax narrower at apex than at base. 
El.Ttral panctaation rather fine and dense, a little coarser at base and near 
the soatellom ; color asually entirely pale yellow, very rarely with spots. 

con sputa. 

Elytral pnnctoation comparatively coarse, scarcely finer at sides and apex 

than at base ; color doll yellow, with numerons small black spoU*, often 

arranged in series debllls. 

Thorax not narrowed at apex. 

Elytral ponctaation fine, pubescence fine; color yellowish, with nameroas 
black spots with a tendency to coalesce along the snture sordida. 

M. pnnctieollis Say, Jonm. Acad, iii, 18^. p. 458: ed. Lee. ii, p. 222; 
■i^resa I.«ec.. Pacif. B. B. Rep. p. 70; maritima Lee., Proc. Acad. 1865, p. 218; 
•resa Lee.. Trans. Am. Ent. Soc. 1884. p. 28. — Form oblong, narrowed in front; 
snrfkce finely pubescent, color variable from pale yellow to entirely black, or 
with the elytra vittate. Antennas variable in color from entirely black tu pale, 
Kenerally with the outer half dark, the base pale, fifth joint always shorter than 
the fourth or sixth. Head coarsely and closely punctate. Thorax not quite 
twice as wide at base as long at middle, broader at base than apex, sides feebly 
arcuate, base broadly emarginate at middle, oblique each side, hind angles dis- 
tinct: disc usually irregular, with broad, vague depressions each side, so that at 
timet the sides of the thorax appear deplanate, a vague median iniprease<l line, 
tarfaee very coarsely and irregularly punctate ; elytra closely punctate and finely 
pubescent, the punctures coarser near the base, fine and closer toward the sides 
•Bd apex. Body beneath finely sparsely punctate and pubescent. length .27— 
.34 inch. ; 7—8.5 mm. 

Jfols.— Claws finely bifid at tip: last ventral segment obtuse, with a short 
median linear impression near the apex. 

FeauiU.—C\tkWs absolutely simple; last ventral obtuse, with a small notch at 
middle, from which proceeds a slight impression or a smooth line. 
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Varieties : — 

Var. puncticollls, typical form. — " Dull yellowish brown ; thorax confloently 
punctured, unequal ; antenne and two fillets on each elytron black." 

**Body with minute hairs; head, above confluently punctured; clypeus and 
labrum glabrous: Huteniife black ; thorax roogh, with excavated confluent punc- 
tures, immaculate, inequal ; elytra with minute punctures, fillets obsolete, often 
wanting or hartlly visible ; thighs with a black spot, tibise and tarsi black." 

The above is Say's description reproduced to bring before the 
student the evidence that the present species is really what Say had 
before him. The vitiate forms seem to be much less common than 
the others. The elytral vittse, two on each side, are placed^-one 
arising from the side of the scutellum runs parallel with the suture 
extending three-fourths to apex, the second begins at the umbone, 
runs parallel with the side margin, curving inward at apex, but not 
reaching the suture. These vittse may be more or less indistinct, or 
the lateral one may alone remain. 

Specimens illustrative of this form have been examined from Col- 
orado, Texas, Utah and Florida. 

Var. . — Beneath piceous, head and thorax pale, elytra black with the 

suture, side margin and apex pale. 

Specimens have been seen from California and the Atlantic coast. 

Var. . — Totally black, including legs and antennee. 

Specimens have occurred with the preceding variety. 

Var. . — Entirely dull yellow, the outer portion of the anteunn and the 

tarsi brownish. 

This is the most abundant form, and is known from the Atlantic 
coast from Massachusetts to Florida ; Colorado, Utah, New Mexico, 
Texas and California. 

The legs vary in color with the body. As a general rule the pale 
bodies have pale legs, those entirely black have black legs, while the 
vittate, or the partially black forms, have the tibise externally, the 
tarsi and a space on the femora piceous. 

It is probable that some objection may be urged to my identifica- 
tion of Say's species from the fact that he states its length as ** three- 
twentieths of an inch," while the species is never that small, and is 
usually twice that size. It is probable that Say made a slip of the 
pen in this case, as is well known in several other instances in his 
works. 

With the above identification it is readily seen why Say saw a 
resemblance to haccharidls, as he must doubtless have known Trir- 
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hahdn eanadetms, which later authors, even, have aflsumed to be a 
variety of iKUicharidia = tomerdom. Those who have studiecl Say's 
methods of description will understand why he places the description 
of pnnelieollxB between Oaleruoa externa and Trirhahda aUenuaia. 

In regard to the forms described as erosa, marosa and marUimaj no 
tangible difference seems to exist. The first was separated on account 
of it8 roughly punctured thorax, but a moderate series of specimens 
from various localities shows no difference. The other two were dis- 
tinguished by the short hair of mariiima^ and somewhat longer hair 
in moroM, Here, too, the difference is imaginary, and de[)ends 
rather on the method of collection than the S()ecimcns themselves. 

M* eonspata Lee., Pacif. R. R. Rop. Ins. p. 70; guttuUUa Lee., loe. cit. ; 
mngmlaris Proc Acad. 1859. p. 90. — Form oblong, slightly oval, pale yellowish 
iesUu'tMtus above and beneath, surface sparsely clothed with fine silken pubes- 
ceoc<*. Antenue similar in color to the body, rarely slightly brownish, the fifth 
joint not shorter than the sixth. Head closely punctate. Thorax not quite 
twice as wide as long, narrower in front, widest between the basal angles, which 
are usually obtuse, sides feebly arcuate, base truncate at middle, oblique each 
aide, disc uneven, a broad, but vague median depression, on each side a broad 
•hallow fovea, sometimes obliquely placed: surface coarsely and moderately 
closely punctate, finely pubescent; elytra often entirely unioolorous, frequently 
with sniaH black spots arranged in three indistinct series, surface closely punc- 
tate, a little more coarsely near the base, but becoming rapidly finer and denser 
towani the sides and apex. Body beneath closely punctate, the pubescence more 
conspicuous than above. Length .14 — .18 inch. ; 3.5 — 4.5 mm. 

Male. — Clawt finely bifid at tip; last ventral broadly emargiuate, with a slight 
notch at middle prolonged into a short impression, simulating a fissure ^ pygidium 
convex and slightly inflexed at apex. 

F«Ma(0.— Claws simple; last ventral slightly bn>adly emargiuate, with a well 
defined median impression the entire length of the segment, in the form of a 
deep, sharply defined gutter. * 

From the very large series before mc this species seems the most 
constant in form and color of any known. It is always pule ; the 
black spots, when present, small, and arranged in three fairly regular 
aeries. The next species often presenU pale 8[)ecimens resembling 
those of the present, that the mode of punctuation alone must be 
examined for their separation. The sexual characters are slightly 
different, but only a large series and ex()erience can make use of 
this means. 

Occurs in Montana, Dakota, Kansas, Colorado, Utah, Washington, 
Arizona and California. 

M* debilis I^ec., Phm:. Acad. 1865, p. 222; obtiua I^c, loc. cit — Very Hiniilar 
In form to oantputa, but with a gencniUy darker color, ditfering superficially in 
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having the elytra! putictaation coarse over the entire sarface, althonfEh a little 
finer toward the sides and apex. Length a little smaller on the average than 
the preceding species. 

Male.—Onvrs bifid at apex« the inner portion a little shorter; last ventral seg- 
ment vaguely emarginate from side to side with a slight median depression; 
pygidiam slightly infiexed at apex. 

Female.— C\awb simple ; last ventral less emarginate, with a slfght notch at the 
middle of the edge, in front of which is a slight triangolar depression. 

Forms occur in this species as pale as any of those of eonspvia^ 
but as a rule the color is darker and the black spots more numerous, 
forming three fairly marked lines with intermediate smaller spots 
irregularly placed. In the more decidedly maculate specimens the 
thorax oflen has a median dark stripe and a spot each side. 

Occurs in Wyoming, Dakota, Utah, Oregon, California, Nevada, 
Arizona. In his description of obtum LeO)nte gives Andover, Mass., 
as one of the localities. This is much more than doubtful. 

Wi. iiordlda Lee., Proc. Acad. 1858, p. 88; loc. cit. 1865, p. 222.— Form ob- 
long, similar to the preceding species, bat a little more slender; color yellowish 
testaceooR. the elytra with black spots of irregnlar size with a tendency to coa- 
lesce along the suture, rarely specimens occur with the surface entirely testace- 
ous. Antennie more or less brown. Head closely punctate, a finely impressed 
median line, surface finely pubescent. Thorax nearly twice as wide as long, not 
wider at base than apex, widest at middle, sides moderately arcuate, base truncate 
at middle, oblique each side, angles not prominent, disc irregular, a well-marked 
median sulcus, on each side two depressions, one near each angle; snrface closely 
punctate, finely pubescent: elytra closely and rather coarsely punctate, finely 
pubescent, rarely entirely testaceous, usually with numerous black spots of ir- 
regular size. Body beneath brown or piceous, sparsely punctate or pubescent 
Legs pale, sometimes the tibiie and femora are banded at middle. Length .12 — 
.14 inch. : 3 — 3.5 mm. 

ifa^.— Claws finely bifid at tip. Last ventral truncate and broadly emargin- 
ate, with a slight depression near the margin. 

Female. — Claws simple. Last ventral as truncate, with a slight emargination 
at the middle of the edge, from which proceeds a groove extending about one- 
third the length of the segment. 

This species may be either entirely pale, or with spots which do 
not show the same tendency to form series. When the black spots 
are numerous they sometimes coalesce, forming larger spots placed 
at the umbone, each side of scutellum ; an interrupted band in front 
of middle, oblique each side, another transverse, arcuate band one- 
third from the apex ; often the entire suture is narrowly bordered 
with black. 
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This species may be known from either of the preceding by the 
thorax being not wider at base than at apex. The punctuation is a 
little finer than in debilU, but coarser than in eonspiUa. 

Occurs in New Mexico, Utah, Nevada, California and Arizona. 

The genus Monoxia, as instituted by LeConte, contained merely 
the smaller species. He divided them primarily into two series from 
the form of the claws, which Crotch first recognized as merely sexual 
differences (Proc. Acad. 1873, p. 56). 

While the arrangement above is not exactly in accord with Crotch's 
ap|K)rtionment of the synonymy, the fact remains that three of Le- 
Conte*s species are males and three females. Another character used 
by LeConte will be found to have but little value, and that is the 
oblique impression of the elytra. This may occur in either sex, but 
may be considered rather a male than a female characteristic. No 
mention has been made of it in the foregoing description. 

TRIARirSJacoby. 

Head free, eyes oval, entire ; labrum moderate in length, not emar- 
ginate ; maxillary palpi not very stout, the last two joints nearly 
equal in length, the terminal conical. Antennae slender. Thorax 
broader than long, slightly narrower at base than apex ; scutellum 
oval at tip. Elytra oblong, parallel, the epipleurse limited by a dis- 
tinct marginal line and extending three-fourths to apex ; prosteruum 
very narrowly separating the coxae, the cavities open behind, although 
very narrow in some specimens; metapleurae moderate in width, 
parallel ; ventral segments nearly equal in length, the fifth longer ; 
femora m<xlerately stout, tibiae slender, but broader at tip ; all the 
tibiae with a well-developed spur; hind tarsi with the first joint not 
longer than the next two ; claws bifid. 

This genus was proposed for an insect (T. jnexieamut) previously 
described by Dr. LeConte as Phyllobrotica livida. As correctly re- 
marked by Mr. Jacoby, the armed tibiae and the bifid clawd forbid 
its entrance in the genus in which Dr. LeConte placed it. On the 
other hand I cannot agree with Mr. Jacoby that it has any special 
aflSnity with Phyllobrotica, the elytral epipleurae being quite as well 
marked as in the vast majority of the members of the entire tril)e. 
The relationship seems rather with Diabrotica, the only character of 
moment separating it being the separation of the front coxae by the 
prosternum. 

Two species are known to me : 

TEAlft. AM. BNT. 80C. XX. If AY. 1803. 
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Head witb a distiuct trabsverse depression between the eyes; color doll yellow ; 

lefi[8 entirely yellow ; elytra without ornamentation IlTidus. 

Head without transverse depression; color yellow; elytra with piceons lines; 

legs in part piceous (rlTlttaAtas. 

T. llTlduii Lee. {PhyllobroHea), Trans. Am. Ent Soc. xii, November, 1884, p. 
28; mexicanuM Jacoby, Biol. Cent.-Amer. vi, pt. 1. p. 571 ; id. SuppI, p 335.— Ob- 
long parallel, yellowish testaceous, often dull, head and thorax witb a slight 
reddish tinge. Head smooth, a deep transverse frontal impression. Antenne 
piceous, the three or four basal joints rufescent. Thorax one-fourth wider than 
long, slightly narrowed at base, sides feebly arcuate, the margin at front angles 
thickened, disc feebly convex, smooth. Elytra sparsely punctate, surface finely 
alutaceous. Body beneath with piceous metastemum, otherwise yellow. Legs 
entirely yellow. Length .16 — .25 inch. ; 4 — 6.5 mm. 

Jfa/«.— Last ventral with a truncate lobe at middle, limited eacii side by a 
notch, disc of segment slightly concave ; first joint of anterior tarsus distinctly 
dilated. 

Female. — Last ventral broadly oval at tip; tarsi not dilated. 

The sexual characters of the male are more nearly of the type of 
Phylhbrotica than to Diahrotica, to which latter the genus seems 
most closely related. 

Occurs in Arizona south of Tucson. 

T* (rlTlttotuii n. sp.— Form more slender and elongate than Ihridtu^ pale 
yellow, moderately shining, elytra with piceons vittte. Head smooth, without 
impressed transverse line. Antennae piceous, with three basal joints yellow. 
Thorax one-fourth wider than long, narrower at base, sides feebly arcuate, front 
angles slightly thickened, disc moderately convex, smooth. Elytra oblong, but 
little wider than the thorax ; surface obsoletely finely punctate, color pale yel- 
low, suture piceons, slightly broader behind, a basal piceous line, a vitta from 
the umbone nearly to the apex, a short vitta between this and the suture near 
the base, the side margin from the sntural angle nearly to base piceous; epipleure 
pale. Body beneath entirely yellow. Legs yellow, all the tarsi, the posterior 
tibise, and the outer edge of the front and middle tibiie, piceous. Length .16 — 
.24 inch. ; 4 — 6 mm. 

ifa^.— I.iast ventral segment with h moderately prolonged truncate middle 
lobe, limited each side by a notch, the disc of segment flat; first joint of ante- 
rior tarsus distinctly dilated. 

Female. — As in Hvidua. 

This insect looks not unlike Luperus bivUtatu^y with an addition 
of a short piceous line near the base. The five specimens before me 
are uniform in coloration. In this species some of the specimens 
have the anterior coxal cavities so nearly closed that a unique speci- 
men might give rise to doubt as to its position. 

Occurs in Arizona, Pinal Mountains (Wickham, 55). 
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DIABROTICA Chev. 

Head not inseited as far as the eyes, front transversely impressed, 
vertex fovea te, a carina between the antennae. Eyes broadly oval, 
entire; labrura rather large, truncate, or feebly eroarginate. An- 
tennae slender, at least longer than half the body, sometimes longer 
than the IkmIv, second and third joints oflen very small ; maxillary 
palpi mo<ierately stout, the terminal joint conical, shorter and nar- 
n)wer than the preceding. Thorax broader than long, sometimes 
nearly square, the margin distinct, slightly reflexed, disc usually 
bifoveate ; scutellum acutely oval at tip. Elytra with a very dis- 
tinct and slightly reflexed side margin, the epipleurse distinct to 
apex ; anterior coxae contiguous, the prosternum with merely a linear 
prolongation, the cavities open behind ; metasternal parapleurn? long, 
narrower behind. Legs moderately long and slender; tibiae .^lender, 
the middle and posterior pairs with terminal spurs, the outer edge 
carinate from knee to tip, except in a few species ; first joint of hind 
tarsus at least as long as the next two, sometimes nearly as long as 
the next three ; claws bifid. 

Diahroiica is, with few exceptions, confined to the Western Hemis- 
phere, represented by many species of varied facies and ornamenta- 
tion. It is the most numerously represente<l of all the Galerucide 
genera of our fauna. 

All attempts to arrange the species have been based primarily on 
the structure of the antenna* with the result of completely (infusing 
the species in their true relations to each other. 

In the majority of the species the second and third joints are 
small, together scarcely as long as the fourth, sometimes only half 
as hmg; several species have the third joint nearly or quite as long 
as the fourth, while the second remains small. When the third 
joint is equal, or nearly so, to the fourth, it will be found to be 
densely punctured and pubescent like the fourth, but when that joint 
is small it will l)e found smooth and like the second in structure. 

That some of the s|)ecies have the tibia? carinate, while in others 
it is not, seems not to have been observed by authors. 

The male sexual characters are feeble. All have the last ventral 
truncate, and in some broadly emarginate. A few have the first 
joint of the anterior tarsi dilated. 

Our sjHJcies seem to divide naturally into three series, and may be 
<ietermined by the aid of the annexed table : 

TBANB. AM. RNT. 80C. XX. (12) JUNK. 1803. 
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Elytra irregularly, Dot closely panctate, the sarface withoat strisB or solci ; tibie 
with a distinct carina extending the entire length of the outer edge. 

Series A. 
Elytra vaguely snbsnlcate, the punctures irregular and separated by smooth 
lines; tibin carinate (except in vtitcto), but less distinctly than in Series A. 

Series B. 
Elytra regularly sulcAte-striate, the intervals very regularly elevated, the punc- 
tures arranged quite regularly in a double series in the sulci ; tibiae not at 
all carinate Series C. 

Series A. 
The species belonging to this series may be separated in the fol- 
lowing manner : 

Antennse with third joint fully as long as the fourth and twice as long as second. 

Elytra with a broad brown band at base, enclosing on each side an oval pale 

spot, emarginate at the side margin ; four small round spots in an arcuate 

series at the posterior third eonii«JCA* 

Elytra with three transverse black bands and a small apical spot, the second 

and third bands divided by the suture trldnetA. 

AntenufiB with joints two and three small, together rarely longer than the fourth, 
usually shorter. 
Elytra ornate, nearly as in eonnexa, but with the four posterior spots forming 
a crescent; joints nine and ten of antennfe conspicuously pale. 

pleUeornls. 
Elytra with three arcuately transverse series of black spots of four in each. 

Entire underside of body and legs black soror. 

Abdomen and base of femora pale 12«pnnetata. 

Elytra yellowish white, with three entire transverse bands of pale bluish 
green balteaUi. 

Series B. 
The species of this series may be separated in the following manner : 

Antennie with joints two and three small, nearly equal, together much shorter 

than the fourth 2. 

Antennse with joint third longer than second, and nearly or quite as long as the 

fourth 3. 

2.— Head and legs pale longleorills. 

Head and legs in part piceous. 

Abdomen and femora pale; elytra pale green, with short piceous vitUe at 

suture and from the umbone ¥ir|pifferm« 

Abdomen and femora pule ; elytra black, with the entire margin and apical 

space yellow; auteunee very long flllcornis* 

Abdomen and femora entirely black. 

Elytra entirely black AtripenBls* 

Elytra black, with the side margin and median vitta yellow. 

lemnlscata. 
3.— Elytra i>ale, merely a slight fuscous area near the scutellum and humerus; 

legs pale blandnla* 

Elytra black, with a narrow side margin and a narrow vitta nearer the su- 
ture pale; legs black, except the base of femora ▼inctii* 
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Series O. 

This series contains but two species each with yellow elytra, with 

the hlnck suture entire and a vitta from the urabone nearly to apex. 

Antennie entirely black ; legs black, except the bases of the femora. 

trlTltlAta. 

ADtennc with three basal joints pale; middle and posterior legs pale, except 

knees and tarsi ▼KIaIa. 

D. eonneza Lee., Proc. Acad. 1865, p. 212; Jacoby, Biol. Cent.-Amer. vi, 
pt. 1. p. 549, pi. xxxii, fig. 20.— Oblong-oval, narrower in front, moderately con- 
▼ex, pale yellow, elytra with brown ornamentation : metasternnm, tibin and 
tarsi piceouH. Antennc a little longer than half the body, slender, piceouii, 
three basal joints pale, third joint slightly longer than the fourth and twice as 
long as the second. Head pale castaneons, smooth, clypens sparsely punctate. 
Thorax wider than long, slightly narrower at apex, sides arcuate in front, sinuate 
behind the middle, disc moderately convex, sparsely obsoletely punctate. Elytra 
slightly broader behind the middle, sparsely finely punctate, a broad brown band 
occupying nearly the basal half of the elytra, the posterior border sinuous, at 
sides emarginate, not reaching the border of the elytra, enclosing on each side 
an oval pale spot of variable size, one-third from apex is an arcuate row of small 
brown spots, two on each side. Body beneath sparsely pubescent, abdomen finely 
poDctulate ; tibiie with a well-marked carina on the outer edge extending from 
the knee to the apex. Ijcngth .28 inch. ; 7 mm. 

Jfo/s.— The last ventral segment is broadly truncate. > 

/>Ma/e.--I<iast ventral slightly prolonged and oval at tip. 

Very little variation has been observed in this species, the color 
of the head and the markings on the elytra may be lighter or darker, 
but never pass l)eyond the brown color. 

Occurs in Texas and Mexico. 

D* picticomis n. sp.— Form and somewhat like connexa in coloration. 
Antennie slender, more than half the length of the body Joints 1-3 pale, 4-8 
piceous, 9-10 t>als, 11 piceous. joints 2-3 small, the thin) a little longer, the two 
together a little longer than the fourth. Ileud black, smooth. Thorax broader 
than long, slightly narrower in front, sides anteriorly feebly arcuate, itoAteriorly 
slightly sinuate, disc convex, color slightly reddish, surface sparsely finely punc- 
tate. Elytra bn)ader l)ehind the middle, obsoletely punctate; yellow, with a 
broad piceous black l>and, similar in form to that of eannej:a^ and a crescentic 
band one third from apex. Abdomen very spantely puntrtate, yellow ; tibiie 
carinate on the outer edge. length .26 inch. ; 6.5 mm. 

}faie not seen. The last ventral of female oval at tip. 

This H()ecies bears a dece|)tive resenibhince to eonnexd, and might 
readily l>o thought a variety of it, but the form of the second and 
third joints of the antennrc, together with the arrangement of the 
colors of the joints, will at once di^tinguit^h it. 

Occurs in Texas, locality unknown. 

TRANS. AM. ENT. SOC. XX. JUNK. WS&^i. 
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D. tricincta Say, Jouru. Acad. iii. p. 457; ed. Lee. ii. p. 2*21; tuffriani 
Jacoby. Biol. Ceot-Amer. vi, pt. 1. p. 551, pi. xxxii, flg. 3.— Form oblong, feebly 
convex, color yellow; head, metasternam, tibis and tarsi black, elytra with 
three transverse bauds and a small apical spot black. Antennae piceous, two 
basal joints paler. Head impnnctate. Thorax very little wider than long, 
slightly narrowed in front, sides anteriorly feebly arcuate, then slightly sinuate 
to base, anterior angles slightly prominent, disc convex, smooth. Elytra sparsely 
punctate, yellow, with three transverse bands which do not attain the side mar- 
gin, the basal band crosses the suture and sends a short branch backward, the 
second aud third bands are interrupted by the suture, the apical spot is small 
and at the sutural angle. Abdomen yellow, sparsely pubescent, finely punctate; 
tibia? carinate on the outer edge. Length .22 — .26 inch. ; 5,5 — 6.5 mm. 

Male. — Last ventral truncate and broadly emarginate ; first joint of front tarsi 
dilated. 

Female. — Last ventral narrowly oval at tip. 

Occurs from Colorado southward to Arizona, extending into Mex. 

D. duodeclmpniictatai Fab., Syst. Ent. p. 103; Oliv., Ent. vi, p. 628. pi. 
2. flg. 31 ; tenella Lee. Proc. Acad. 1858, p. 58. — Oblong-oval, narrower in front, 
moderately convex, pale yellowish green, each elytron with six piceoos black 
spots of variable size. Antenna; slender, longer than half the body, piceous, 
three basal joints pale, joints 2-3 small, the third the longer, the two together 
about as long as the fourth. Head black, smooth, vertical impression deep. 
Thorax wider than long, slightly narrower in front, sides slightly arcuate ante- 
riorly, then feebly sinuate; disc convex, with a moderately deep fovea each side 
of middle, surface smooth ; scutellum piceous. Elytra wider behind the middle. 
sftarsely ubsolotely punctate; color yellow, with a slight tinge of green, on each 
side of the scutellum an oblong spot obliquely placed, another oblong spot on 
unibone ; at middle two spots placed slightly obliquely, one-third from apex two 
spots mure obliquely placed ; nietasteruum piceous. Abdomen yellow, sparsely 
punctate ; tibiae distinctly carinate on the outer side. Legs piceous, the basal 
half of the femora pale. 

3fa/e.- -Last ventral truncate and broadly emarginate ; front tarsi not dilated. 

Female. — Last ventral narrowly oval at tip. 

Til is species does not vary greatly from a normal standard. Speci- 
mens are occasionally seen in which the spots show a tendency to 
elongate and unite in a longitudinal direction. 

Var. ienelhi Lee. — This name was suggested for those forms in 
which the spots are reduced to a very small size, and in which the 
posterior series may be entirely lost. In this variety the antennse 
are usually paler, and the femora are more than half pale. 

This species occurs over the entire eastern region from Canada 
southward to Texas, extending into Arizona, and even to southern 
California. It <loubtless occurs in Mexico also. The variety tenella 
occurs only in the extreme southwest. 
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D. iioror Lee., Proc. Acad. 1865, p. 212 ; I2'punctata X var. Maun., Bull. Mosc. 
1843. p. :K)9. 

This ?«pec!ie8 reeenibles Vl-pundata in so many ways that a full de- 
«K;riptiou is hardly necessary. The following are the distinctive 
points: Antennse almost entirely piceous, the basal three joints 
njerely slightly paler. Thorax less transverse, entire body beneath 
and legs black; the size is usually less than in \2'punciaia. The 
sexual <*haracter8 are the same. 

As a rule the piceous spots on the elytra are larger than in 12- 
pundata, and have more of a tendency to become confluent and in 
a trant^verse direction, although specimens are not rare in which the 
humeral spot is prolonged to the next series of spots. The s])ot near 
the scutellum is confluent with its fellow, the two forming a quadrate 
spot. 

At this time the query may be proposed as to whether 12rnotaOi 
Harold is not related to sarar in the manner that tenella is to 12- 
punrtata. 

Occurs from Oregon southward through California to Arizona, 
and probably Mexico. 

D. balteate Lee., Proc. Acad. 1865, p. 213; Jacoby, Biol. Cent.-Amer. vi, 
pt. i, p. 530, pi. zxiz, fig. 23; iolUi Baly, Jouru. Linn. Soc. Zool. ziz, p. 227.— 
Form very like l2'puneUUa. Antenuie piceous, three basal joints paler, joints 
2-3 small, the third slightly the longer, the two together about equal to the fourth. 
Head rufescent, smooth, a deep vertical fovea. Thorax pale yellow, or slightly 
greenish, broader than long, slightly narrower in front, sides slightly arcuat* 
anteriorly, feebly sinuate thence to base; disc moderately convex, smooth, with 
a fovea each side variable in extent; scutellum piceous. Elytra brcader behind 
the middle, moderately closely butobsoletely punctate; c^lor very pale malachite 
grecMi with yellowish white spaces as follows: the lateral margin narrowly 
nearly to apex, an oval subhumeral spot, a larger oval 8()ot near scutellum, two 
slightly arcuate bauds which do not attain the margin or suture, one before and 
one behind the middle, an ill-defined S|>ot near apex; entire bofly beneath pale 
yellow, except metasternum, tibie and tarsi, which are piceous; tibia' distinctly 
carinate. Length .20 — .24 inch. ; 5 — 6 mm. 

MaU.—lMtii ventral truncate and broadly emarginate; tarsi not dilated. 

/Vina/^.— Last ventral narrowly oval at tip. 

The alK>ve description has been drawn from specimens in })erfect 
condition. The color of the elytra is, however, so dilate<l that it 
soon fades by too long preservation in spirit or from ex()osure to 
light. The color then becomes a dull yellowish white, in which, 
however, traces of the paler bands njay usually be seen on close 
examination. 

TRANS. AM. KlfT. 80C. XX. JVSK, 18M3. 
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The only variation observed is in the tendency of the antennaB to 
become ferruginous. 
Occurs from Texas southward through Mexico to Columbia, S. A. 

D. longieornis Say, Joarn. Acad, iii, p. 460; ed. Lee. ii, p. 223.— Oblong, 
moderately elongate, entire body and legs yellowish white, or with a slight 
tinge of green. Antennie slender, longer than half the body, pale brown or 
ferruginous, joints 2-3 small, the third a little longer, the two together not Ion- 
ger than the fourth. Head smooth, vertical fovea not deep. Thorax a little 
wider than long, sides arcuate in front, slightly sinuate posteriorly, disc convex, 
with a moderately deep fovea each side, surface smooth. Elytra distinctly wider 
behind the middle, surface moderately coarsely and closely punctate, disc vaguely 
subsulcate, and with a costiform elevation from the umbone two-third to apex. 
Abdomen very sparsely punctate; tibin distinctly carinate. length .20 — .22 
inch.; 5 — 5.5mm. 

Male. — L4i8t ventral truncate and slightly emarginate; first joint of anterior 
tarsi dilated. 

Female.~lAst ventral narrowly oval at tip; tarsi not dilated. 

No variations have been observed. This is the only species in our 
fauna in which the entire body and legs are uniformly pale. 
Occurs from the Middle States westward to Kansas. 

D. TirgifVra Lee, Trans. Am. Ent. Soc. 1868, p. 59.-— Oblong, nearly par- 
allel, pale yellow head; metasternum, tibiee and tarsi black. Antennte black, 
three basal joints testaceous, joints 2-3 small, together but little longer than 
half the fourth. Head smooth, vertical fovea moderately deep. Thorax very 
nearly as long as wide, not narrowed in front, sides slightly sinuate behind the 
middle, disc smooth, bifoveate; scutellum piceous. Elytra nearly parallel, mod- 
erately closely punctate, smoother near the apex, surface vaguely subsulcate, 
with an obtuse costa from the umbone three-fourths to apex ; color pale yellow, 
or with a slight greenish tinge, a narrow, sutural, piceous vitta, and one from 
each umbone extending three-fourths to apex. Abdomen yellow, obsoletely 
punctate; tibife and tarsi black, femora yellow, sometimes with an upper line 
piceous. length .20— .24 inch. ; 5 — 6 mm. 

Male. — Last ventral segment truncate ; tarsi not dilated. 

Female. — Last ventral oval at tip. 

The ty|)e describe<l by LeConte, as well as my own, have doubt- 
less been decolored by inmiersion in alcohol. More recent specimens 
show that the true color is slightly green. The sutural and lateral 
vittse are apt to be much reduced in extent. While the second and 
third joints are usually small and scarcely longer together than half 
the fourth, one sixirimen has these two nearly equal to the fourth. 

Occurs at Fort Wallace, N. Mex., southern Arizona and northern 
Sonora. 

D. fllicorulll n. sp —Oblong, siiuilar in form to vittata, color piceous black ; 
thorax, side margin, uud apex uf elytra and abdomen yellow. Antennie slender. 
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ft little longer than the body, piceoos ; second and third joints small, a little 
longer than half the fourth. Head piceous, smooth, vertical impression moder- 
ate. Thorax nearly as long as wide, sides slightly arcuate in front and feebly 
•innate posteriorly, disc smooth, vaguely bifoveate. Elytra sparsely punctate, 
smoother at base and apex, vaguely subsnlcate, and with an obtuse carina from 
ombone three-fourths to apex ; color piceous black shining, the margin yellow, 
expanding to a spot at apex ; femora yellow, with the upper edge piceous, ante* 
rior and middle tibiie piceous externally, yellow on inner side, posterior tibin 
and all the tarsi, piceous. Length .20 inch. ; 6 mm. 

Maie.^LsMt ventral truncate ; first Joint of front tarsus dilated and thickened. 

Female, — Last ventral oval at tip. 

In one specimen before me there is an indefinite yellow spot on 
each side of the suture near the base, as if varieties of the species 
might occur with trivittate elytra as in vUiata. 

This species is peculiar among those in our fauna in having the 
antennae longer than the entire body. 

Occurs in New Mexico, special locality unknown (Schaupp). 

D. atripennis Say, Journ. Acad, iii, p. 461; ed. Lee. li, p. 224; eriiiata 
Harris. Trans. Hartf. Nat Hist. Soc. p. 90; fouata Lee., Proc. Acad. 1858, p. 88. 
— Oblong-oval, narrower in front, either entirely black, or with the thorax and 
abdomen yellow. Anteunie three-fourths the length of the body, black ; joints 
2-3 small, nodiform, together scarcely longer than half the fourth. Head smooth, 
▼ertical fovea feeble. Thorax broader than long, sides arcuate in front, sinuate 
posteriorly, disc smooth, bifoveate. Elytra obsoletely sparsely punctate, vaguely 
sabsulcate, with an obtuse carina from the nml>one three-fourths to apex ; tibin 
distinctly carinate. Length .15 — .20 inch. ; 4 — 5 mm. 

Jfa/e.— Last ventral truncate and broadly emarginate; first joint of front 
tarsus slightly broader and thicker. 

Femaie. — Last ventral oval at tip. 

Var. atripennis Say.— Thorax and abdomen yellow. 

Var. crestata Harris.— Thorax yellow, with a median stripe black. Abdomen 
black. 
V^ar. fosaata Lee.— Entirely black. 

A rather common 8|)ecies distributed from Massachusetts to Da- 
kota, Kansas and Texas. 

D* lemniaentA Lee., Trans. Am. Ent. Soc. ii, 1868, p. 58.— Form elongate, 
parallel, piceous black, shining, each elytron with the side margin and a vitta 
yellow. Antenne piceous, three-fourths the length of body, joints 2-3 small, 
together not as long as the fourth. Head smooth, vertical fovea moderate. 
Thorax a little wider than long, sides arcuate in front, slightly Hinuate poste- 
riorly, disc smooth, bifoveate. Elytra sjiarscly and indistinctly piinctulate and 
alutaceous ; disc very vaguely subsnlcate, an .obtuse plica from umbone toward 
apex. Body beneath and legs entirely black ; tibise distinctly carinate. Length 
.2C^— .24 inch.; 6 — 6 mm. 

Jfa/«.— Last ventral truncate and broadly emarginate ; first joint of anterior 
tarsus slightly thickened. 

Female,— ImmX ventral broadly oval at ti]). 

TKAMt. AM. ENT. 80C. XX. JUNB, 1893. 
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Very little variation has been observed, except in one specimen, 
in which the middle vitta tends to disappear. 

Occurs near the Raton Mountains and at Fort Union, N. Mex. 

D. blandalift Lee, Trans, Am. Ent Soc. ii, 1868, p. 58.-- Oval, oblonfc, yel- 
lowish white, head and metasternum piceoos. AntennsB brown, paler at base, 
nearly three-fourths the length of body, joint 2 small, 3 nearly as. long as foar. 
Head smooth, vertical fovea feeble. Thorax one-third wider than long. Head 
smooth, vertical fovea feeble. Thorax one-third wider than long, sides slightly 
arcuate in front, feebly sinuate posteriorly, disc smooth, with two vague fovea, 
which tend to meet posteriorly. Elytra sparsely punctate, distinctly subsulcate, 
the humeral carina feeble, color pale yellow, with a short brownish vitta from 
the scutellum and from the umbone. Abdomen nearly smooth. Legs pale yel- 
low, tarsi piceous; posterior tibisB carinate near base only. Length .'20 inch.; 
5 mm. 

Male. — Last ventral truncate. 

Female. — Unknown. 

This species resembles virgifera in color and markings, but may be 
known by the structure of the antennte, the broader thorax and color 
of the legs. 

Occurs near the Smoky Hill River, New Mexico. 

D. Tincta Lcc, Proc. Amer. Philos. Soc. xvii, 1878, p. 416. — Oblong oval, 
form of vittata, above black, thorax yellow, elytra with the side margin and an 
entire median vitta yellowish white. Antennee three-fourths the length of the 
body, piceous: joint two small, the third nearly as long as the fourth. Head 
black, smooth, vertical fovea small. Thorax slightly wider than long, sides 
feebly arcuate in front, slightly oblique behind, disc smooth, bifoveate ; scutellum 
black. Elytra rather coarsely and closely punctate, the surface vaguely subsnl- 
cate, the humeral carina not present, color black, side margin to suture and a 
vitta from base to apex ivory-white; metasternum piceous, abdomen and base 
of femora yellow. Legs otherwise black ; tibisB carinate near the base only, 
length .16 — .18 inch.; 4—4.5 mm. 

The only specimen before me is a female having the broadly oval 
apex to the last ventral segment. 

The median vitta on each elytron resemble the so-called ivory 
vitta seen in many Cerambycidae. 

Occurs in Georgia and Florida at Capron. 

D. TiUata Fab., Syst. Ent. p. 122; melanoeephala Fab., loc. cit. p. 118 ; Oliv., 
Enc. Meth. vi, p. 590; Ent. vi, p. 633, pi. 3, fig. 38; americana Gmelin, ed. Linn. 
i, 4, p. 1715; Btolata Gmel., loc. cit. p. 1724. — Oblong-oval, pale yellow above; 
head, a sntural and humeral vitta on each elytron black. Antennse more than 
half the length of the body, the three basal joints partly pale, joint two small, 
the thinl neurly as long as the fourth. Head black, smooth, ventral fovea rather 
larKe. Thorax one-fourth wider than long, sides arcuate in front, slightly sin- 
uate posteriorly, disc deeply bifoveate; scutellum black. Elytra slightly oval. 
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florfoce rather broadly striate, striee biseriately punctate, intervals convex, sub- 
eo0tifonn, color pale yellow, a sutural black vitta occupying two intervals ex- 
teDding from base to apex, a humeral vitta nearly reaching the apex on the in- 
tervals 6-8. Body beneath piceous. Legs yellow, the knees, the anterior tibis 
and tarsi and the tips of the middle and posterior tibie and their tarsi piceous ; 
tibis witboQt trace of carina. Length .18 — .24 inch. ; 4.5 — 6 mm. 

Male. — Last ventral truncate and feebly emarginate ; tarsi not dilated. 

Female.-'LMi ventral oval at tip. 

This S|)ecie8 is remarkably constant in its characters for one so 
widely diffused. 

Al)undant over the entire eastern United States from Canada 
southward. 

D. triviitrntm Mann., Bull. Mosc. 1843, p. 309. 

Very closely resembling vittatUf differing in the following particu- 
lars: 

AntennsB entirely piceous. Thorax bifoveate, the two foveco coalescing poste- 
riorly. Legs entirely black, except the bases of the femora. 

Mais. — Last ventral feebly truncate, slightly emarginate ; first joint of front 
and middle tarsi distinctly broader and thicker. 

Fewuile. — Last ventral oval at tip ; tarsi not dilated. 

This species occurs throughout California, where it replaces viUata 
of the Eastern States. 

D. amcenula and Z>. odmiotata described by Boheman, and placed 
doubtfully in our lists, are from the Pacific islands, and do not occur 
in our fauna. 

PHY1.1.0BR0TICA Bedt. 

Head free, transversely grooved between the eyes. Eyes nearly 
round, prominent ; labrum short, feebly emarginate ; maxillary palpi 
not stout, the third and fourth joints obconical, the latter smaller 
and acute at tip. Antenuse slender, longer and more slender in the 
female, first joint stout, second and third usually shorter, the third 
longer than the second, four to eleven nearly equal in length. Thorax 
transversely quadrate, sides nearly straight, disc usually with de- 
pressions; scutellum oval at tip. Elytra parallel, without lateral 
margin and without separate epipleura; ; prosternum obliterated be- 
tween cox», the cavities open behind ; metasternal para pleura? rather 
wide and parallel; ventral segments one to four equal in length, 
fifth much longer. Legs rather slender, tibiie without spurs; first 
joint of hind tarsus scarcely as long as the next two, claws appen- 
diculate and divaricate. 

TBAK8. AM. INT. 80C. XX. (13) JUNE, 1893. 
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This genus is very properly separated from all the others with 
open front coxal cavities and appendiculate claws by the entire ab- 
sence of epipleurse in so far as these are defined by the acute lateral 
margin of the elytra. It seems to me that this genus alone should 
constitute the group of Phyllobroticites, and that FhyUecthrua should 
be removed, reasons for which are given under that genus. 

There are now eight species known to me, five belonging to the 
Atlantic region and three to the Pacific, the former having ornate 
elytra, the latter blue or greenish. 

They may be known by the characters given in the following 
table: 

LeK8 pale or bicolored. 
Thorax yellow. 
Elytra bicolored, maculate, vittate or margined. 
Head entirely yellow. 

Elytra yellow, with two oval piceoas spots on eacb~ decoraUi. 

Elytra piceons, with satare and sides yellow. 

Elytra with elevated coetse and panctate costipennis. 

Elytra not costate. 

Thorax with a moderately deep fovea each side dlscoidea* 

Thorax with a transverse depression limbAto. 

Head black, front pale; each elytron with an intermediate pale vitta. 

Elytra uniform, blue or greenish , Tirldipennis. 

Thorax black, elytra dull blue or greenish loperlnA* 

Legs entirely black. 

Head, thorax and body black, elytra dull blue nigripes* 

P. deeoratA Say, Journ. Acad, iii, p. 459; ed. Lee. ii, p. 203; (Hivieri Kby., 
Fauna Am. Bor. iv, p. 218. — Form elongate, parallel. Head black, front yellow, 
impunctate. Antenns piceous, the three basal joints yellow. Thorax broader 
than long, sides slightly sinuate, disc smooth, color yellow. Elytra yellow, on 
each two oval piceous spots, one at base smaller, and one behind the middle, 
oblong; surface not distinctly punctate. Body beneath piceous black, with a 
few sparsely placed punctures. Legs entirely yellow. Length .22— .28 inch. ; 
.5.5 — 7 mm. 

In the male the last ventral segment is large, canaliculate in front, 
broadly concave near the apex, the apical margin bisinuate. The 
last dorsal is deeply semi circularly emarginate ; posterior tibiae ar- 
cuate ; the last ventral of the female is not concave, the apex oval. 

Very little variation has been observed in this species. There is, 
however, in Mr. Ulke's cabinet one female in which the two spots 
unite and form a vitta, as in discoidettt hut, from the fact that the 
thorax is very evenly convex, 1 incline to consider it a variety of the 
present species. Its size prevents it from being considered circumdata. 

Occurs in the Lake Superior region, Illinois and Colorado. 
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P. coMtlpenniM n. sp. — Form of diaeoidM; head and thorax yellow, elytra 
black, with the entire limb and suture narrowly yellow. Antennn entirely 
black. Head smooth. Thorax wider than lonf?, sides slightly arcaate in front, 
straight and convergent behind, disc smooth, on each side of middle a larKe, but 
shallow fovea. Elytra with the suture elevated and four distinct discal costsp, 
between which the surface is distinctly punctate. Body beneath yellow, abdo- 
men piceous. sparsely finely punctate; femora yellow, tibise in greater part and 
tarsi piceous. Length .24— .28 inch. ; 6^7 mm. 

Ill the male the segments 2-3-4 are short, and have a slight gib- 
\K»\iy on the median line. The last ventral is very large, convex, 
with a shallow median depression, and at middle of apex a short 
oval lobe limited each side by a sinuation. The last dorsal is trun- 
cate and broadly emarginate. The female ventral segments are of 
normal structure. 

This S|)ecie8 may be readily known by the costate elytra. The 
male sexual characters resemble those of discoidea. 

Occurs in Georgia and Florida. 

P. diiieolde» Fab., Syst. El. i, p. 485; eireutndata Say, Journ. Acad, iii, p. 
457: edit. Lee ii, p. 221. — Form of deeorata. Head smooth, yellow. Antenn» 
black, the three basal Joints often paler, but not conspicuously so. Thorax wider 
than long, slightly wider at apex, sides slightly sinuate, disc smooth, a moder- 
ately deep foveiform depression each side of middle. Elytra piceous black, with 
the base, suture and side margin yellow, surface sparsely punctate, and in the 
females vaguely subcoetate. Body benesth yellow varying to brownish. Legs 
yellow, tips of tibiie and tarsi piceous. Length .14— .26 inch. ; 3-5 — 6.5 nmi. 

In the male the third and fourth segments of the abdomen are 
short, together but little longer than the second ; the last ventral is 
large, convex, a slight median depression, the apex bisinuate. The 
last dorsal is emarginate at middle and on each side ciliate. In the 
female the segments 2-3-4 are gradually shorter, the fiflh oval at 
tip, the last dorsal entire. 

No variations worthy of note have been observed. 

It is very clear that Dr. LeConte and others have confuse<l three 
species under the name discoidea, the present species, limbatay and 
another which he mentions as a curious color variety. That Fab- 
ricius clearly differentiated his two species is very evident from his 
mention of the black antenme and the bifoveate thorax of the pres- 
ent species. Say's synonym has been fixed by the antenna?. The 
male sexual characters separntc the two beyond all doubt. In the 
present species it will be observed that the elytra are a little less 
shining from the more evident ))unctuation. 

Occurs in Virginia, North Carolina and Georgia. 

TBilfS. AM. BKT. 80C. XX. JUNE. 18)^3. 
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P. llmbAta Fab., Syst. El. 1, p. 486.-— Form of diicotdea, and closely resem- 
bling it in coloration. Antenns piceous, the three basal Joints conspicuously 
paler. Thorax also similar in form, but with a transverse depression of some- 
what crescentic form, sometimes slightly deeper at the ends. Elytra very indis- 
tinctly punctate and quite shining. Body beneath entirely yellow, the abdomen 
sometimes slightly darker. Legs yellow, sometimes with the tips of the tibis 
and tarsi darker. Length .14— .26 inch. ; 3.5—6.5 mm. 

In the male the segments 2-3-4 are not very different in length, 
being successively slightly shorter. The last segment is large, the 
disc in front convex, near apex a deep fovea, beyond which the seg- 
ment is prolonged in a truncate lobe limited each side by a deep 
notch. Last dorsal segment truncate, slightly emarginate, ciliate on 
its edge. In the female the terminal ventral segment is oval, the 
pygidium oval, but more acute. 

This species resembles discoidea so greatly superficially, that it is 
not surprising that it has not been separated. It will be observed 
that the thorax has a vague transverse depression in place of two 
fovea), the antennse are shorter and stouter, sex for sex, than in dis- 
coideaf the elytra smoother and more shining. The structure of the 
last ventral of the male is notably different. 

As a rule, the three basal joints of the antennae are conspicuously 
paler, while in discoidea^ usually piceous. In the present species 
the abdomen is yellow, and in discoidea usually more or less piceous. 
While the legs here are usually all yellow, it is the rule in discoidea 
to have the tips of tibiie and tarsi piceous. 

Occurs in District of Columbia, Virginia, Iowa, Texas. 

P« Tiitrntm u. sp. — Form of diteoidea. Head black, shining, front yellow. 
Antennee piceous, basal joint sometimes pale. Thorax yellow, one-half wider 
than long, sides nearly straight, slightly convergent posteriorly, disc smooth, a 
vague transverse depression of variable extent. Elytra piceous, side margin and 
suture yellow, and a similar vitta of variable extent from the humeri to apex, 
surface either quite smooth %, or sparsely finely punctate 9* Body beneath 
yellow, abdomen usually piceous, sometimes yellow. Legs yellow, tibiie at apex 
and tarsi piceous. Length .16 — .20 inch. ; 4 — 5 mm. 

In the male the ventral segments 2-3-4 are nearly equal in length, 
the fifth much larger, convex in front, very deeply cupuliform behind, 
at middle prolonged in a short truncate lobe limited each side by a 
notch ; the last dorsal is truncate and ciliate. The ventral segments 
of the female are as in limbaia. 

In the female the antennae are of the usual filiform structure, while 
in the male they are evidently thicker toward the tip. 
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This Bpecies is founded on the " singularly-colored specimen** men- 
tioned by Dr. LeConte. It varies somewhat in its markings. In 
two specimens before me S ? , the humeral is short and slender, not 
reaching the apex, while in two others the vitta is broad and entire. 
In three specimens the abdomen is brown or piceous, in one pale 
yellow. The form of thorax is that of limhaUi, and the male sexual 
chanicters nearly so, but the depression of the last ventral is much 
deeper. 

Occurs in Pennsylvania, North Carolina and Georgia. 

P. Tiridlpeniiis Lee, Proc. Acad. 1859, p. 81 ; loc. cit 1865, p. 207.— 
Similar in form to dtteoMlM, bat less elongate. AntenusB often entirely yellow, 
Qsually with the outer Joints darker. Head yellow, with an occipital piceoas 
spot of variable size, usually sparsely finely punctate. Thorax wider than long, 
sides slightly arcuate in front, straight and convergent posteriorly, disc smooth, 
with a fovea on each side of vnriable extent Elytra violet-blue or slightly 
greenish, sparsely finely punctate. Body beneath entirely piceous. Legs yellow. 
Length .20->.26 inch.; &— 6.5 mm. 

In the male the ventral segments 2-3-4 are gradually shorter, the 
fifth large, with a deep oval excavation nearly the length of the seg- 
ment, the apex of the segment deeply emarginate, with a slight lobe 
in the emargination, the last dorsal narrowed at apex and truncate. 
Ventrals of female normal. 

The style of coloration will enable this species to be known from 
any other in our fauna. No striking variations have been observed. 

Occurs in California and Nevada. 

P. laperlnA Lee., Proc. Acad. 1865, p. 207— Form slightly more robust 
than viridipenntM ; head and thorax black, shining; elytra blue or slightly 
greenish. Antenne piceous externally, the basal five joints yellow. Head 
black, sparsely punctate, front yellow. Thorax wider than long, sides nearly 
straight and slightly convergent to base, surface sparsely finely punctate, and on 
each side a fovea, these sometimes united by a vague transverse depression ; 
•arface sparsely, finely and indistinctly punctate. Body beneath entirely black. 
Legs yellow, tips of tibisB and tarsi slightly darker. Length .20 — .26 inch. ; 5 — 
6^ mm. 

In the male the ventral segments 2-3-4 are gradually sliorter, the 
fifth large and with a large and deep oval excavation, the apex of 
the segment emarginate, with a feeble median lobe, the last dorsal is 
truncate and slightly emarginate. The ventrals of the female are 
of normal structure. 

Occurs in California south of San Francisco ; at San Mateo and 
Santa Barbara. 

TEAHS. AM. ENT. SOC. XX. JUNK, 1893. 
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P. nigripes n. sp. — Form of luperina, black, shining: elytra dull bloe or 
greenish. Antenne entirely black. Head with few scattered fine punctnreo. 
Thorax one-fourth wider than long, sides nearly straight, slightly convergent to 
base, disc feebly convex, a broad but vague oblique depression each side, the two 
uniting at middle, surface vaguely punctate. Elytra finely alutaceous, punctate* 
smoother near apex. Body beneath black, shining, sparsely punctate. Legs 
entirely black. Length .20 inch. ; 5 mm. 

The male has the segments 2-3-4 of the abdomen gradually 
shorter, the fifth large, with a broad and deep groove running its 
entire length. The last dorsal is oval at tip. In the female the 
segments are of normal form. 

This species is the only one in our fauna with totally black legs. 
Its resemblance to Haltica bimarffinaia is so deceptive, that the two 
individuals in my cabinet were sent with specimens of that species. 

Occurs at Los Angeles, Cal. (D. W. Coquillett). 

SCE1.0LYPERUS Crotch. 

Antennae slender, longer than half the body, second joint shorter 
than the third. Elytra with distinct edge separating the epi pleurae, 
the latter nearly reaching the apex of the elytra ; last joint of max- 
illary palpus obtusely conical, slightly longer than the preceding 
joint, and as wide at base ; anterior coxse contiguous ; tibise without 
spurs; first joint of hind tarsus nearly as long as the following 
joints united ; claws broadly appendiculate at base. 

The species of this genus are of graceful form, moderately elon- 
gate, slightly depressed, the legs rather long. The antennae are 
similar in the sexes. 

In the males of all the species the last ventral segment is nearly 
as hmg as the three preceding joints, the apex very obtuse, the sur- 
face flattened and slightly concave along the apex. The last ventral 
of the female is about as long as the two preceding, acutely oval at 
tip. 

Our species of this genus have been heretofore placed in Lupents^ 
from which they differ in the absence of tibial spurs. They are 
larger than Lupenis, and of quite different facies, and have always 
seemed out of place in association with them. 

On an examination of Crotch's type I cannot find that there is 
any reason why the species subsequently described as Scelida should 
not he united with it. The character which seems to have attracted 
Crotch's attention, and which probably induced him to separate the 
genus, is the presence of a strong tooth on the inner edge of the 
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curve<) tibise near the knee. There will, however, be found in the 
annexe<l table two species with curved hind tibiae in the male which 
are certainly not separable from Scelida^ while Crotch's type differs 
from those in the single sexual character of a tooth on the curved 
tibiae. While the description of Scelolyperus is rather meagre, the 
presence of the type makes it necessary to suppress Scelida. 

All our species belong to the Pacific faunal region and occur in 
Oregon, California and Arizona, one species extending to Montana 
and Colorado. They may be separated as follows : 

Thormx always entirely yellow. 

Head and femora yellow flavlceps. 

Head metallic frreen. 
Elytra finely sparsely punctate, smoother at apex, posterior tibiae % straight 

and not toothed fl»¥lrollls. 

Elytra coarsely sparsely punctate; posterior tibie % stout, arcuate and 

toothed at base tcjonicas. 

Elytra sparsely punctate and alutaceons ; posterior tibiie % strongly curved, 

not toothed loripes. 

Thorax either maculate or blue, varying to black. 
Thorax yellowish, with a median and lateral spot piceous....nia€alieollis« 
Thorax uniformly blue or black. 
Elytra evidently punctate. 
Thorax polished, impunctate, black, slightly narrowed to base. 

iiia«ali€ollis var. 
Thorax sparsely punctate. 
Antenn* and legs black ; posterior tibie of male straight. 

gr»p toderoi des. 
Antenn« at base, anterior femora and tibiie in part yellow ; posterior 

tibie % curved Schwaral. 

Elytra alntaceous, not punctate. 

Antennie filiform, last joint scarcely longer than the preceding. 

longolns. 

Antenne broader externally, the outer joints fiattened and slightly 

concave beneath in %, last Joint notably longer deeipiens. 

M. flavlcepa n. sp. — Similar in form to flaticoUis, but a little more robust; 
head, thorax, metastemum and femora yellow, elytra metallic-green or blue in 
certain lights. Antennss two-thirds the length of body, piceous, the underside 
of the three baMl Joints pale. Head smooth, yellow. Thorax broader than 
long, slightly narrower at apex than at base, sides slightly arcuate in front, par- 
allel posteriorly, disc moderately convex, smooth and impunctate; scutellum 
yellow. Elytra with slightly arcuate sides, surface rather {>olished, sparsely 
finely punctate; metastemum and abdomen piceous, with bluish lustre; femora 
reddish yellow, tipped with piceous at the knees, the tibin and tarsi black. 
Length .26 inch.; 6.5 mm. 

Two female specimens have been examined, their ventral charac- 
ters the same as in flavlcollis, 

TEAIIS. AM. ENT. ■DC. XX. JUNK, 181^. 
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This species seems to resemble metallica Jacobj, as figured in Biol. 
Cent.-Amer. vi, pt. 1, pi. xxxiii, fig. 10, but the color of the legs 
will easily distinguish the two. 

Occurs in Arizona, special region unknown. 

S. flavicollis Lee. [Phyllohrotica), Proc. Acad. 1859, p. 81; Lee. {LuperuM), 
Proc. Acad. 1865, p. 209. — Form oblong, parallel, above blue or green, metallic, 
thorax yellow, legs piceoos. Anteunse two-thirds the length of the body, pice- 
ous, the three basal joints bicolored. Head metallic-green, impunctate. Thorax 
yellow, broader than long, slightly narrower in front, sides feebly arcuate, disc 
convex, smooth, impunctate. Elytra with feebly arcuate sides, disc sparsely 
finely punctate, less distinctly at apex, snrface metallic-green or blue, distinctly 
alutaceous. Body beneath and legs piceous, with distinct greenish surface. 
Length .26 — .28 inch. ; 6.5 — 7 mm. 

Male. — I.<ast ventral truncate at middle, a slight sinuatiou each side, disc flat- 

femo/e.— Last ventral rather denselyv^rolonged^ 
Occurs at Fort Tejon and other placesin southern California. 

S. tejonicos Crotch, Trans. Am. Ent. Soc. 1874, p. 79.— Oblong, parallel, 
moderately convex, glabrous, shining ; body beneath and legs, black ; antenne 
at base pale, head and elytra blue. Head smooth, carinate between the antennsB. 
Thorax quadrangular, slightly broader than long and somewhat narrowed in 
front, sides slightly arcuate anteriorly, disc slightly convex, with impunctate 
surface. Elytra coarsely sparsely punctate. Body beneath very sparsely pu> 
bescent. Length .20 inch. ; 5 mm. 

ifo/e. — Last ventral segment truncate and sinnate at apex, the disc slightly 
concave: middle tibise slightly, posterior strongly arcuate, and with a strong 
tooth on the inner edge near the knee. 

The female is unknown. 

The structure of the posterior tibiae is rather remarkable, no such 
structure having been noticed in any of the hitherto described species. 
One specimen collect^ at Fort Tejon, Cal. 

S. loripes n. sp. — Oblong, parallel, beneath piceous, head and elytra me- 
tallic-blue, thorax yellowish. Antennee piceous, the basal four joints pale on 
the underside. Head alutaceous, impunctate. Thorax a little wider than long. 
slightly narrowed in front, sides very feebly arcuate, disc very indistinctly alu- 
taceous, with very minute, sparse punctures, larger along the base. Elytra dis- 
tinctly alutaceous, punctuation not large nor close, smoother toward apex. Body 
beneath very sparsely pubescent. Legs piceous, the anterior femora at knees, 
their tibise in great part, yellow. Length .20 inch. ; 5 mm. 

3fa/e.— Last ventral transversely concave, the apex vaguely emarginate ; pos- 
terior tibise stout^ arcuate. 

This sj>ecies might readily be mistaken for a small /atrico/Zw, which 
it resembles in form and color, although more distinctly punctate. 
^Vs females of loripes are unknown, the only differential character 
must be drawn from the hind tibiaj of the male. 

Occurs in California, probably northern. 
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ft. HiAeiilieollis Leo. (LvperuM), TrNns. Am. Ent. Soc. xii, p. 27.— Oblong, 
paimllel. beneath and legs ptceous ; above, head black ; thorax either yellow with 
pioeoas spots or entirely black, elytra bluish or greenish. AntenDSB two-thirds 
the length of the body, piceous ; the three basal joints pale beneath. Head 
smooth, black. Thorax broader than long, sides slightly arcnate in front, then 
divergent to base ; disc slightly convex, polished in the black specimens, or with 
a very few punctures in the maculate; scutellum black. Elytra mo<lerateIy 
closely punctate, not alutaceous, in some specimens vaguely subsulcate. Length 
J24—.2S inch. ; 6—7 mm. 

Jf<i/«.— Last ventral semicircularly emarginate at middle, truncate each side. 

FewMU.—hMt ventral broadly oval at tip. 

Two varieties occur in this species between which all necessary 
intermediate forms are in my cabinet. 

In the typical form the thorax is yellow, with an oblong-oval, 
piceous spot, broader in front, on the median line, and a smaller 
piceous spot on each side near margin. In the other form the thorax 
is polished black. 

Occurs at San Diego, Cal. 

ft. Kruptoderoides Crotch (LuperuM)^ Trans. Am. Ent. Soc. 1874, p. 80.— 
Form of JlavicQUu ; head and thorax greenish blue, elytra cobalt-blue, body be- 
neath and legs piceous, with distinct bluish tinge. Antenne two-thirds the 
leogth of the body, piceous; the three basal Joints paler beneath. Head smooth. 
Thorax slightly wider than long, a little narrower at apex, sides feebly arcuate 
in fh>nt, then parallel to base, disc moderately convex, sparsely finely punctate : 
teatellum blue-black. Elytra sparsely, but very distinctly punctate, surface 
alutaceous. Body beneath and legs piceous, with bluish lustre. Length .26— 
J88inch.; 6.5—7 mm. 

Jfoje. — The ventral characters are as in jlavxeoUU ; the first joint of front tarsus 
slightly dilated and thickened. 

FtmaU. — As in JlavieoUit, . 

Occurs at Santa Barbara, San Buenaventina and J^os Angeles 
(Cal.). 

ft* ftellWArBii n. sp. — Form oblong, parallel, beneath piceous, above uni- 
formly blue, greenish or bronze. Auteunie piceous, the basal four Joints in 
great part testaceous. Head alutaceous, sparsely punctate near the eyes. Thorax 
a Hula wider than long, slightly narrower in front, sides anteriorly feebly ar- 
coate. then feebly sinuous to base, disc shining, sparsely punctate, more evidently 
Bear the base. Elytra distinctly not closely punctate, smoother at apex, sutural 
region slightly depressed near the base, the suture itself slightly elevated. Body 
beneath piceous, with slight metallic lustre. Legs piceous, the anterior knees 
and the front tibife in great part yellow. Length .18 — .20 inch. : 4.5 — 5 mm. 

Male. — Last ventral piceous, shining, the disc transversely flattened, the a{>ex 
ftBsbly emarginate; posterior tibiss stout and rather strongly curved. 

PemmU. — Last ventral acutely oval at tip ; hind tibiie slightly arcuate. 

This species is closely related to loripes, but differs in the color of 

TEAirS. AM. BKT. soc. XX. (14) JUNK. 1803. 
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« 

the thorax and the more distinctly punctured surface. The only 
variation is that due to the tendency of the blue metallic surface to 
piceous green or coppery-bronze. 

From the fact that the hind tibiae of the female are curved (but 
less than in the male) in this species, it is possible that the other two 
species with curved tibiae in the male may have similar females. In 
that case they would form a series by themselves in the genus, as 
the genus might be divided into Scelida for those with straight hind 
tibise, and Scelolypeni8 for the others. 

Collected by Mr. E. A. Schwarz at Hood River Valley, Or^on ; 
another in my cabinet from northern California. 

S. longolas Leo. {LuperuM), Pacific B. B. Bep. Ins. p. 09; Proc. Acad. 1865, 
p. 209 ; nigroejfaneuM Lee, Bull. U. S. Geol. Sarv. 1879, p. 517. — Form narrow, 
elonfcate, piceous, with slight green-bronze lustre. Antennie more than half the 
length of the body, piceous, the three basal joints paler beneath. Head smooth, 
black. Thorax broader than long, slightly narrower in front, sides arcuate ante- 
riorly, then slightly convergent to base, disc convex, usually sparsely punctate. 
Elytra elongate, nearly parallel, the surface slightly scabrous, distinctly aluta- 
ceous and not punctate. Body beneath piceous, shining. Legs piceous. the front 
tibife somewhat paler. Length .18 — .20 inch. ; 4.5 — 5 mm. 

Male. — Last ventral segment truncate at middle with a slight sinnation each 
side, the disc slightly concave. 

F«ma/«.— Last ventral longer, oval at tip. 

This 8))ecies varies but little. The thorax is usually distinctly 
sparsely punctate, but specimens occur quite smooth. Ty|)ical speci- 
mens of nigrocyanetus show that they differ merely in smaller size 
from longula. 

Occurs in northern California, Oregon, Nevada, Montana, Col- 
orado, Utah and Texas. 

S. decipiens n. sp. — Form narrow, elongate, nearly as in longula, piceous, 
shining, with a faint bluish lustre. Antenuee more than half the length of the 
body, piceous, the four basal joints yellow in great part, the outer joints broad- 
ened Hiid flattened, the eleventh distinctly longer than the tenth, joints 2-3-^ 
gradually longer. Head finely transversely wrinkled, the transverse groove 
entire. Thorax very little wider than long, widest in front of middle, sides 
feebly arcuate, hind angles sharply rectangular, disc nearly smooth % , sparsely 
punctate at base and sides 9 • Elytra nearly twice as long as wide, alutaceous, 
very sparsely minutely punctate. Body beneath piceous. Legs piceous, the 
anterior tibife at knee and the first joint of all the tarsi at base yellowish, 
length .16 — .18 inch.; 4 — 4.5 mm. 

Afa/^.— Last ventral segment prolonged at middle in a short truncate lobe; 
tarsi not dilated ; outer joints of antennae slightly concave on the underside. 

Female. — Last ventral oval at tip ; outer joints of anteunte not concave. 

This species resembles longulu so closely that it would be mixed 
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with that species without an exaniination of the antennse. The 
sexual characters are not very different, except that in decipiens the 
middle truncate portion of the last ventral is slightly more prolonged. 
Occurs at Yreka, Cal., collected by Mr. Wm. Duenkel. 

TRA€HYft€EI.IDA d. g. 

This new name is proposed for a species described posthumously 
by Dr. LeConte as Agelagtiea bieolar. The characters are those of 
Lupenu, excepting that the tibise are all without spurs. The first 
joint of the hind tarsus is nearly as long as the three following 
joints together and slender. The anterior coxae are very narrowly 
separated, the cavities open behind. 

The length of the first joint of the hind tarsus excludes it from 
association with Agelagtiea^ and by that character, and the absence of 
tibial spurs, it approaches Scelida, From the latter genus it is sepa- 
rated by its broadly oval and convex form and by the front coxae 
being narrowly separated by the presternum. 

T. bieolor Lee., Trans. Am. Ent 800. xii, November, 1884, p. 28.— Form 
rather broadi j oval, convex, body and legs honey-yellow, elytra black, surface 
shining. Antennss piceons, the fonr basal Joints pale. Head smooth. Thorax 
more than twice as wide as long, slightly narrower in front, sides very slightly 
arroate, angles rather obtase. disc convex, smooth and shining. Elytra oval, 
broader behind, convex, disc slightly impressed behind the scatellnm ; surface 
punctate, regularly over the entire surface, the punctures not coarse nor close. 
Body beneath smooth, with very sparse pubescence. Length .21 inch. ; 5.6 mm. 

The only specimen examined is the type described by Dr. Le- 
Conte under the genus Agelastiea, a female, in which the last ventral 
is oval at tip and entire. 

The species resembles very closely the figure given by Jacoby, 
Biol. Cent.-Amer. vi, pt. i, pi. 34, fig. 4, of Metacyela robugta^ and is 
about the same size. The latter species seems not to be a Metacyela. 

Collected at Fort Yuma, Cal. 

LVPERODES Motsch. 
Head not deeply inserted, transversely grooved between the eyes 
and carinate between the antennae. Eyes slightly oval, moderately 
prominent. Antennae slender, longer than half the body, joints 2-3 
often small, together not longer than the fourth ; labrum transverse, 
slightly emarginate ; maxillary palpi not stout, the last two joints 
subequal in length, the last more slender, conical and acute ; pro- 
thorax variable in form, from transverse to quadrate, the hind an- 
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gles sometimes dentiform and prominent, the disc never distinctly 
impressed. Elytra oval, oblong-oval or parallel, the epipleurse ex- 
tending nearly to the apex ; anterior coxal cavities open behind, 
sometimes absolutely confluent, often with a narrow prolongation of 
the prosternum separating the coxse. Legs slender, not long, the 
tibise slender, slightly broader at tip, all with a terminal spur, that 
of the posterior pair usually longer; hind tarsi variable; claws 
appendiculate and divaricate. 

To the genus Luperodes all those species of Luperus, described in 
our fauna, are referred, excepting those which have already been 
referred to Scelida, 

The original description of Luperodes, by Motschulsky,' gives 
nothing tangible by which it can be distinguished from Luperus, 
and the method adopted by Mr. Jacoby is equally objectionable. 
In the absence of any of Motschulsky* s species for comparison and 
study I And myself compelled to rely entirely on the diflerential 
characters given by Chapuis, that is to say, in Luperodes all the 
tibise have a terminal spur, while in Luperus the posterior tibise alone 
are so formed. This character is not at all times easy to observe, 
but this is no excuse for neglecting it as a valid structural difference. 

Since the above paragraph was written I have received, through 
the kindness of Mr. Jacoby, a specimen of Luperodes nigripennis 
Motsch. In studying this, in comparison with Luperus niger Goze 
sent at the same time, there seems no reason for a change of opinion. 
Our L thoracicus very closely resembles nigripennis, except in its 
pale legs, and several other species have the same oval form, from 
which there is a gradual transition in our series to the elongate form, 
which is thought to be the more characteristic form of Luperus, 

Two other genera are placed by Chapuis in close proximity to 
Luperodes, and separated from it by the relative lengths of the 
joints of the posterior tarsi. From the characters given, some of 
our species should be referred to these genera, Astena and Iphidea, 
but our si)ecies show such a degree of variation in respect to the 
relative lengths of the tarsal joints that it has been thought best to 
retain all in the one genus. 

In those species of decidedly oval form, such as thoracicus, luiei- 
cnllif*, mricorni^ and airiceps, the first joint of the hind tarsus is 
fully as long, or even a little longer than the three following joints 
together, while in the more oblong forms the rule is that the first 
joint is a little shorter than the next three, although several excep- 
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tions will be found. So, also, with the second joint in its relation 
to the third ; in many cases the former is twice the length of the 
latter ; oflen they are about equal, while others act as intergrades. 

The relative length of the second, third and fourth joints of the 
antennae is subject to considerable variation. In about half the 
8peciei< the second and third joints are small, the third always a little 
longer than the second, the two together not as long as the fourth. 
In two species, spretut and texanuSy the second is very much smaller 
than the third, which is nearly as long as the fourth. In the re- 
mainder of the species the three joints are respectively gradually 
longer, r<o that the second and third together are longer than the 
fourth. 

The !«tnicture of the presternum also requires attention. In those 
species of the more oval form and with the widest thorax, as in 
thoraeicus and varieomis, the front coxie are absolutely contiguous 
without trace of presternum between them, while the more oblong 
species have, in most cases, the coxsb separated by a very narrow 
prolongation of the prosternuni. Had the length of the hind tarsal 
joint and the form of presternum been concurrent in all cases, 
there might have been good reasons for dividing the genus, but, as 
before stated, the first hind tarsal joint varies so much in its relation 
to the other joints that nothing positive can be done with it. 

One of the minor peculiarities of the species of this genus requires 
particular attention, and that is the coloration of the legs. It seems, 
indeed, remarkable that such apparently trivial differences of color- 
ation should be indicative of specific distinctness, but the |)ersistency 
of color, and its almost absolute invariability within specific limits, 
b provt^n by the presence of other characters often sexual. 

The coloration of the antennse is less invariable than that of the 
legs. 

The general color shows no variation within specific limits, exce[)t- 
ing so far as the metallic-blues vary to green. 

The comparatively numerous 8[)ecies are from all parts of the 
country, each species, with few exceptions, of limited distribution. 
They may be se[)nrated by the following table :* 



* Luperus tharaeicut Boh., Eug. Kesa, lus. p. 181, deacrihed as from Sun Frau- 
Cisco, has not been ideutifled, and, like very many of the species there described, 
mmy not be from California at all. The name- is preoccupied, and should \h: 
dropped from the literature. 
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Body abuve yellow or pale castaneouB: bead yellow, except in atrieept; elytra 

vittate in hivitiabiB 2. 

Body above bicolored or metallic; head black 3. 

2.— Elytra with the satare and a vitta piceoas blTlttotvs. 

Elytra not vittate. 
Head never black, legs testaceous, or with the tibie darker; sarfaoe 

shining ▼arleornis. 

Head, legs and underside black ; surface subopaque AtrieefHi. 

3. — Thorax yellow 4. 

Thorax blue or black 8. 

4. — Form oval ; thorax twice as wide as long ; prostemum not visible between 

the coxfe 6. 

Form oblong; thorax not much wider than long 6. 

5. — Elytra piceous, sparsely punctate; legs almost entirely yellow. 

thoraeiens. 

Elytra dull blue, densely punctnlate; legs entirely black latelcollis* 

6. — Prostemum not visible between the coxe ; second Joint of antennie very 

small texAnas. 

Prostemum quite distinct between the coxsb; second joint of anteone a 

little shorter than the third ^7. 

7. — Elytra at most obsoletely punctate, usually nearly smooth. 

All the tibin yellow transitas. 

Anterior tibiie alone yellow » lAtice|Hi. 

Legs piceous, all the knees slightly paler Wlekhitiiii. 

Elytra very evidently punctate. 

Anterior knees alone yellow torqoAtvs. 

8. — AntennsB entirely yellow : legs yellow, or more yellow than piceous 9. 

Antennie in great part piceous: legs black, or with but little yellow (except 

in ipretuB) 10. 

9. — Legs entirely yellow ; elytra minutely ahitaceous, without punctuation. 

I^econtel. 

Legs more or less varied with piceous. 
Elytra punctate and alutaceous; hind angles of thorax dentiform; all 

three femora more or less piceous menics. 

Elytra very obsoletely punctate, scarcely alutaceous; hind angles of 

thorax not dentiform ; middle and posterior femora partly piceous. 

cjanellas. 

10.— Legs entirely black 11. 

Legs bicolored 12. 

11. — Body blue; surface punctate and alutaceous; antennie bicolored at base. 

Body above black, sparsely punctate, not alutaceous; antennie black. 

morolas, 

12. — I^gs in great part yellow, the femora piceous at base spretas. 

Anterior tiblfe and knees, middle and posterior knees also yellow. 

niorrisoai. 

Anterior tibiie and knees yellow TAripes* 

L. biTiUaCns I^c, Proc. Acad. 1&59, p. 81 ; loc. cit. 1865. p. 209.— Form 
elongate, beneath piceous, alwve yellow, each elytron with the suture and a vitta 
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from th« ombooe pioeout, legs yellow. Antenne yellow* longer than half the 
body, joint 2 iborter than 3, this ihorter than 4, 2 and 3 together longer than 4. 
Head smooth, the transverse impression arched upward, not reaching the eyes. 
Thorax one-fourth wider than long, sides arcuate, hind angles not prominent, 
disc regularly coovez, smooth ; scutellum black. Elytra about twice as long as 
wide, sides nearly parallel, surface scarcely visibly punctate, the sutural and 
diseal Mripes not reaching the apex. Length .20 — .22 inch. ; 5 — 5.5 mm. 

Mmle, — First Joint of anterior and middle tarsi slightly thickened. Last ven- 
tral segment truncate at middle, the disc with a vague triangular depression. 

Femele. — T^rsi not thickened. Last ventral oval at tip. 

The ftrat joint of the posterior tarsi is about a third the length of 
the tibia and a little longer than the next two joints. 

No variation has been observed in the numerous specimens exam- 
ined. 

Thiri species is peculiar in being the only species in our fauna with 
vittate or ornate elytra. 

Occurs in California in the coast range region south of San Fran- 
cisco, at Tejon and near Yuma. 

Is. TarleorBls Leo., Trans. Am. Ent. Soc. ii, 1868, p. 67 ; brunneui Crotch, 
Proc Acad. 1873, p. 54. — Oval, slightly oblong, entirely pale yellow, varying to 
pale castaneous, metasternuro sometimes piceous. Antennas two-thirds the 
length of body, variable in color from entirely piceous to banded with the basal 
joints (lale. Joints 2-3 small, nearly equal in length, the two together equal to 
the fourth. Head smooth, the transverse impression straight, attaining the eyes. 
Thorax about a third wider than long, slightly narrowed in front, sides feebly 
arcuate, hind angles slightly prominent, disc smooth. Elytra about a third lon- 
ger than wide, sides arcuate, surface sparsely punctate, the punctures varying 
in distinctness in different specimens. Length .12— .17 inch. ; 3—4.5 mm. 

MaU.—LMBt ventral truncate at middle, with a linear incisure each side ex- 
tending half the length of the segment: tarsi not dilated. 

FmmU. — Last ventral oval at tip. 

The first joint of the hind tarsus is nearly half the length of the 
tibia, and much longer than the next two joints together. 

Thiit species varies in color, as has been state<l, from pale yellow 
to brownish. The punctuation of the elytra may be nearly obsolete, 
or fairly distinct. The antennae are often entirely piceous, or the 
three basal joints may be pale. Many specimens occur with the 
outer joints pale at base, while the three basal joints are entirely 
pale. The legs are usually entirely pale, but 8()ecimens occur with 
the posterior four tibise and tarsi iufuscate. The metasternum is 
rarely piceous. 

L. hrunrieus Crotch was founded on 8{)ecimen8 from the Zimmer- 
man collection (one of them is now Ix^fore me) discolored, probably, 
by age. 
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Specimens are known to me from North Carolina, Greorgia, Texas, 
Kansas and Arizona. 

Ij« Atrieeps o. sp. — Form oval, body beneath, head, \egfi and antenne 
black ; thorax, elytra and abdomen dull yellow, subopaqne. Antennae two-thirds 
the length of body, second and third joints small, nearly eqnal, together a little 
longer than the fourth. Head alntaceoas, opaque, the transverse impression 
straight, a short, median, impressed line. Thorax more than a half wider than 
long, slightly narrowed in front, sides feebly arcuate, hind angles obtuse, disc 
evenly convex, surface alutaceous, moderately closely punctulate; scutellum 
piceous. Elytra one-half longer than wide, sides arcuate, surface moderately 
closely punctulate. Length .18 inch. ; 4.5 mm. 

The specimen before me is a female with the usual oval last ven- 
tral segment. 

The first joint of the hind tarsus is more than a third the length 
of the tibia and slightly longer than the next three joints together. 

This species resembles some of the forms of varicomis, but differs 
in its coloration and more punctate surface. 

One specimen ; Arizona, without more definite indication of lo- 
cality, from Mr. Aug. Merkel. 

Ij. thorneieas Mels., Proc. Acad, iii, p. 162; Lee., Proc Acad. 1865, p. 209. 
— Oval, slightly oblong, black ; thorax and legs, in great part, yellow^ Autenoss 
two-thirds the length of the body, entirely black, third joint slightly longer 
than second, these two together a little longer than the fourth. Head smooth, 
the transverse impression straight, not reaching the eyes. Thorax nearly twice 
as wide as long, not narrowed in front, sides feebly arcuate, hind angles not 
prominent, disc moderately convex, sparsely obsoletely punctate. Elytra nearly 
twice as long as wide, sides feebly arcuate, surface smooth, sparsely obsoletely 
punctate, but less at sides and apex. Body beneath^ except pro- and mesothorax. 
black. Legs yellow, tarsi fuscous. Length .18 — .20 inch. ; 4.5 — 5 mm. 

Male. — First joint of anterior and middle tarsi distinctly dilated. Last ven- 
tral segment truncate at middle, with a linear incisure eash side extending half 
the length of the segment. 

Female. — Last ventral oval at tip. 

The first joint of the hind tarsus is less than half the length of 
the tibia, and equal to all the following joints together. 

The ventral sexual characters of this species are very like those 
of tfariconiM, but the latter has not dilated tarsi. 

This species is widely distributed, but does not seem common. It 
is known from Pennsylvania, Maryland, Georgia and Kansas. 

Li. lateieolllis Lee Trans, Am. Ent. Soc. ii, 1868, p, 57.— Oval, slightly 
oblongj; body beneath, head and legs, black; thorax yellow, elytra dull blue. 
AntennsB black, two-thirds the length of body, third joint a little longer than 
the secoud. the two equal to the fourth. Head sparsely punctate and alutaceous, 
the transverse impression straight and entire. Thorax nearly twice as wide as 
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long, slightlj narrowed in front, sides very feebly arcuate, hind angles not 
prominent, disc convex, a very vagae fovea each side, snrface closely and rather 
finely punctate, not shining. Elytra nearly twice as long as wide, sides feebly 
arcuate, surface finely scabrous and very finely pnuctulate. Length .16— .18 
inch. : 4>-4.5 mm. 

Male. — First Joint of the anterior and middle tarsi distinctly thickened. Last 
ventral truncate, with a rectilinear incisure each side as in ihoraeieut. 

FewuUe.—lsBt ventral oval at tip. 

The first joint of the hind tarsus is one-third the length of the 
tibia, and as long as the following joints together. 

This species is peculiar in the densely finely punctate and opaque 
surface. 

Occurs in Colorado and New Mexico. 

Ij« teznnas n. sp. — Form oblong, parallel, black, thorax and legs (except 
b as e s of femora) yellow. Antenue two-thirds the length of the body, brown, 
the basal five Joints pale, joint two small, nodiform, third three-fourths the 
length of the fourth. Head smooth, transverse impression straight, entire. 
Thorax one-third wider than long, widest in front of middle, not narrower in 
front, sides arcuate, bind angles not prominent, disc smooth. Elytra twice as 
long as wide, sides very feebly arcuate, disc sparsely, but distinctly punctate, 
nearly ftm<»oth at apex, surface shining. Body beneath black, prosterunni pice- 
ous. not at all prolonged between the coxsp. I^gs yellow, the bases of the 
femora piceous, but less on the anterior pair. Length .16 inch. ; 4 mm. 

FemaU. — Last vential acutely oval at tip. 

The first joint of the hind tarsus is scarcely more than a fourth 
of the length of the tibia, and not as long as the following joints 
together. 

This sfiecies begins a series of oblong form and with yellow thorax. 
They seem to be very closely related, but may be separated by a 
strict regard for the characters given in the table, the present being 
especially well separate<l by the absence of any metallic coloring 
and by the front coxae being absolutely contiguous. 

Occurs in Texas, special locality unknown. 

Ij. irttUfiitas n. sp. — Elongate, parallel, beneath piceous, head and elytra 
metallic-green or bluish, thorax yellow. Antennm two-thirds the length of iKwiy, 
pioeouH. the basal five joints yellow, with brownish streak above, joints 2-'S-4 
gradually longer. Head smooth, the transverse impression straight and entire. 
Thorax a little wider than long, widest in front of middle, sides slightly arcuate 
in front, oblique posteriorly, bind angles slightly prominent, disc convex, 
smooth : scrutellum piceous. Elytra rather more than twice as wide as long, 
■idee parallel, disc sparsely punctate, sides and hih;x smooth ; prosternum with a 
linear prolongation between the coxse; femora piceous, with uietallic lustre, the 
tips with the tibiie and tarsi yellow, r^ength .IH inch. : 4 mm. 

Jfale. — First joint of front tarsi slightly thickened. Last ventral segment 
broadly truncate, the disc slightly flattened. 

^emo/e.— Last ventral oval at tip. 
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The first joint of the hind tarsus is one-third the length of the 
tibia, and about as long as the following joints together. 

From the localities given by Dr. LeConte I am quite confident 
that this species was mixed by him with iorqaaiuSj from which it 
difiers in having all the tibise and tarsi yellow, and by the smooth 
thorax and much less punctate elytra. 

Occurs in California, Santa Barbara, San Mateo and Dunsmuir 
(Wickham). 

Ij. Imtieeps n. sp. — Moderately elongate, parallel, beneath black, bead and 
elytra bluish green, thorax yellow. AutenuFe two-thirds the length of body, 
piceous, the basal three and part of foorth yellow, joints 2-3-4 gradually longer. 
Head smooth, the transverse impression angulate, deep, entire. Thorax abont 
a half wider than long, widest in front of middle, sides anteriorly arcuate and 
thence slightly oblique to base, hind angles slightly prominent, disc convex, 
smooth. Elytra twice as long as wide, the sides nearly parallel, surface aluta- 
ceous, very sparsely, finely punctulate; prosternum very narrowly prolonged 
between the coxse. I^gs piceous, the anterior tibia and apex of femur and the 
apex of middle femur and base of tibia yellow. Length .15 inch. ; 3.75 mm. 

Male. — First joint of middle and anterior tarsi slightly thickened ; the last 
ventral segment broadly truncate and slightly concave. 

Female. — Last ventral oval at tip. 

The first joint of the hind tarsus is one-third the length of tibia 
and scarcely as long as the following joints together. 

When viewed from above the front is rather fiat, and the eyes a 
little more prominent than usual, giving the head a somewhat broader 
appearance. 

This species is closely related to torqaaius, but has a difiTerently 
sha[)ed and smooth thorax. The elytra are also alutaceous and 
much less punctate, and the legs difiTerently colored. 

Two specimens ; California, region unknown. 

Ij. Wiekhami u. sp.— Oblong, nearly parallel, beneath piceous; above, 
head and elytra bluish green, thorax yellow. Antennie longer than half the 
body, piceous; joinU 2-3-4 gradually longer. Head smooth, the frontal trans- 
verse impression scarcely reaching the eyes. Thorax about one-fourth wider 
than long, widest in front of middle, base and apex equal, sides arcuate, hind 
angles not prominent, surface smooth. Elytra not twice as long as wide, very 
obsoletely sparsely punctate, the surface shining; prosternum narrowly pro- 
longed between the coxie. Legs piceous with greenish lustre, all the knees 
faintly paler. Length .14~.16 inch. ; 3.5- -4 mm. 

Male. — Last ventral segment with a narrow, slightly prolonged truncation 
limited each side by a notch, the disc slightly concave; tarsi not dilated. 

Female. — Last ventral oval at tip. 

The fii*8t joint of the hind tai*sus not quite a third the length of 
tiie tii)ia and not longer than the next two joints together. 
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This species is, by the color of the legs, more nearly related to 
torquatus, but the latter has the elytral punctuation so well marked, 
while in the present species and the two which precede, the punctua- 
tion is almost obliterated. 

Occurs in Arizona at Peach Springs (Wickham). 

Ij. forqnatiis Lee., Trans. Am. Ent. Soc. zii, 1884, p. 28.— Form elongate, 
nearly parallel, beneath and bead black, thorax yellow, elytra metallic-blae or 
irreen. Antennte a little longer than half the body, piceous, the basal five joints 
teHtaoeoDs beneath, joints 2-3 nearly eqaal, the fourth but little longer than the 
third. Head greenish, smooth, the transverse impression entire. Thorax very 
little wider than long, slightly narrowed in front, sides feebly arcuate, hind an- 
gles not prominent, disc convex, sparsely punctate, shining. Elytra rather more 
than twice as long as wide, sides nearly parallel, surface indistinctly alutaceous, 
very evidently punctate, but not closely; prostemnm narrowly prolonged be- 
tween the COX0. Legs black, the anterior knees and a portion of the tibia testa- 
ceous. Length .12— .16 inch. ; 3 — 4 mm. 

M«U.— First joint of front and middle tarsi distinctly thickened. Last ven- 
tral truncate at middle, the disc flat and rather smooth. 

FtmaU. — Last ventral oval at tip. 

The first joint of the hind tarsus is about a fourth the length of 
the tibia and not as long as the following joints united. 
Occurs in California, Los Angeles and southward. 

!«• I#reoiitll Crotch, Proc. Acad. 1873. p. 54 ; ru/ipeM \\ Lee., Ck>l. Kaus. p. 27. 
—Form moderately elongate. Body beneath, head and thorax black, elytra blue, 
antenne and legs entirely yellow. Antennse more than half the length of the 
body, joints 2-3-4 gradually longer. Head alutaceous, transverse impression 
deep and entire. Thorax a little wider than long, sides slightly arcuate in front, 
hind angles prominent, disc convex, smooth. Elytra nearly twice as long as 
wide, sides slightly arcuate, surface alutaceous, with very minute punctures 
sparsely scattered : prostemnm very narrowly prolonged between the coxae. 
Legs entirely yellow. Length .20 inch. : 5 mm. 

/eMa/«.— Last ventral oval at tip. 

The first joint of hind tarsus is nearly half the length of the 
tibia, and as long as the following joints together. 

Closely resembles meraca, which, however, has the elytra more 
shining and more punctate, and all the femora at base are piceous. 

Occurs in New Mexico, near Santa F6. 

!«• mersea Say. Joorn. Acad. v. 209; ed. Lee. ii, p. 344.— Form elongate, 
beneath piceous, above dark blue or blue-black. Antenna* two-thirds as long as 
the body, entirely yellow, joints 2-3-4, gradually longer. Head slightly ahita- 
eeoas. sparsely punctate, transverse impression deep and entire. Thorax Hoarcely 
wider than long, sides feebly arcuate in front, slightly sinuate behind, angles 
acute and prominent, disc convex, smooth. Elytra fully twice as long hs wide, 
sides nearly parallel, surface faintly alutaceous. sparsely puueute; prosternum 
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narrowly prolonged between the coxie. Legs yellow, the basal half of the 
femora piceoas. Length .20 inch. : 5 mm. 

Male. — First joint of anterior and middle tarsi slightly thickened. Last ven- 
tral broadly truncate, disc smooth. 

Female. — Last ventral oval at tip. 

The first joint of the hind tarsus is nearly a third the length of 
tibia, but not as long as the following joints together. 

This species is easily distinguished by its sculpture and color of 
legs from Lecontii and from cyanellus by the more nearly square 
thorax. 

The elytral punctuation varies in distinctness, the males before me 
are smoother than the females. 

Occurs in New Hampshire, Massachusetts, Pennsylvania, Georgia, 
Illinois, Kansas. 

Ij. cyAiiellas Lee., Proc. Acad. 1865, p. 209. — Oblong-oval, beneath piceous. 
above blue. Anteuuse entirely yellow, a little longer than half the body, joints 
2-3-4 gradually longer. Head indistinctly alutaceons, the transverse depression 
deep, entire, deflezed at middle. Thorax nearly a third wider than long, widest 
at middle, sides regularly arcuate, hind angles not prominent, disc convex, 
smooth, sparsely punctate at sides and base. Elytra not twice as long as wide, 
sides slightly arcuate, disc shining, indistinctly alutaceous, sparsely finely punc- 
tata; prosteruum very narrowly prolonged between the cozss. Legs usually 
entirely yellow, rarely with the middle and posterior femora infnscate near the 
base. Length .12 — .18 inch. ; 3 — 4.5 mm. 

Male. — Front and middle tarsi not dilated. Last ventral truncate, disc smooth. 

Female.— IasI ventral oval. 

The first joint of the hind tarsus is not more than a fourth the 
length of the tibia and shorter than the following joints together. 

This species is more shining than either meraca or Lecontii, and 
less distinctly punctate than the former. It has a broader thorax 
than either, and with less prominent hind angles. 

Occurs in Pennsylvania, Missouri, Illinois. 

Ij. mnaragdinas Lee, Proc. Acad. 1859, p. 286.— Form moderately elon- 
gate, beneath and legs black, above blue. Autenu» two-thirds the length of 
lK>dy. pic-eous, the four basal joints pale beneath, joints 2-3-4 gradually longer. 
Head indistinctly alutaceous, the transverse impression deep and entire. Thorax 
one-fourth wider than long, sides slightly arcuate in front, then oblique to base, 
hind angles not prominent, disc moderately convex, indistinctly alutaceous, 
sparsely punctate. Elytra fully twice as long as wide, sides parallel, surface in- 
distiucily alutaceous, sparsely finely punctate; prosteruum very narrowly pro- 
longed )>etwecu the coxae. Length .23 inch. ; 6 mm. 

ifa/e.— Last ventral obtusely truncate, the surface smooth ; first joint of an- 
terior and middle tarsi slightly dilated. 

First joint of hind tarsus scarcely one-third as long as the tibia 
and sliorter than the following joints together. 
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This 8|)ecie8 is the only one in our fauna entirely blue above with 
black legs. It resembles very greatly Scelida graptoderoidea, but 
may )>e known by the presence of spurs on all the tibise. 

Occurs in California, Punto de los Reyes. 

Ij. niomliis Lee., Proc Acad. 1865, p. 210.— Oblong-oval, black. shiniDg. 
Aoteniife a little longer than half the bod j, second Joint a little longer than half 
the thinl, these two longer than the fonrth. Head smooth, the transverse im- 
pressiou straight, entire. Thorax one-half wider than long, sides feebly arcuate, 
hind Angles not prominent, disc moderately convex, a vagoe depression each 
side, siwrsely finely punctate near the front angles. Elytra one-half longer than 
wide. ^iNirsely and very finely punctate; prosternum very narrowly prolonged 
between the coxie. Body beneath black, shining. Length .14 inch. ; 3.5 mm. 

Maie. — hMt ventral truncate at middle with a linear incisure, each side ex- 
tendiuu half the length of the segment. 

The hind legs are unfortunately wanting in my specimen. 

The sexual characters of the last ventral of the male are precisely 
those of thoraciew and varieomU, The length given by LeConte, 
4 inch., is plainly a misprint. 

Occurs in Texas, precise locality unknown. 

Ij. fiprvlilS n. sp.— Oblong-oval, black, shining, four basal Joints of the an- 
tennie uud the legs (except femora at base) yellow. Antenne three-fourths the 
length uf the body, second Joint small, nodiform, scarcely half the third, these 
two aff long as the fourth. Head smooth, transverse impression straight, entire. 
Thorax one-third wider than long, widest in front of middle, sides feebly arcu- 
ate, hind angles not prominent, disc convex, smooth, a few very fine punctures 
near the front angles. Elytra shining, sparsely finely punctate; prosternum 
narrowly prolonged between the coxte. Legs entirely yellow, except the bases 
of the femora. Length .16 inch. ; 4 mm. 

The male is unknown. 

The first joint of the hind tarsus is one-third the length of the 
tibia, and scarcely as long as the following joints together. 

Thi.s 8|)ecies greatly resembles texanus in form, but differs in being 
totally black above, and by the elytra much less distinctly punctate. 
It also resembles the European Luperus nujer, but differs in having 
terminal spurs to all the tibiae and the anterior coxsd distinctly sepa. 
rated by the prosternum. 

Occurs in Texas, precise region unknown. 

!«• MorrlfM^ni Jacoby, Biol. Cont.-Amer. vi, pt. 1, p. 595.— Obloug, l>eneath 
piceouK. above metallic-blue or green. Antennae two*thir<l8 the length of body, 
piceous externally, the four or five basal Joints pale. Joints 2-3 oblong, nt^rly 
equal in length, the two longer than the fourth. Head smooth, the trunsversf 
impression deflexed at middle, entire. Thorax one-tbinl wider than long, widcHt 
in front of middle, sides anteriorly arcuate, thence slightly oblique to l)aso, hind 
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unifies not prominent, disc moderately convex, sparsely finely panctate, bot 
smoother at middle. Elytra twice as long as wide, sides parallel, surface panc- 
tate, but smoother at sides and apex ; prosternum narrowly prolonged between 
the coxflB. Legs piceoas. the anterior tibiee, knees and tarsi, the middle and 
posterior tibise at base pale. Length .18 — .20 inch. ; 4.5 — 5 mm. 

Male. — Anterior and middle first tarsal joint slightly thickened, posterior 
tibia straight. Last ventral broadly truncate at middle, the disc smooth and 
slightly concave. 

Female.— Last ventral broadly oval. 

First joint of hind tarsus scarcely a third the length of the tibia, 
and not as long as the following joints together. 

This species closely resembles varipes, but has a broader thorax, 
differently colored legs and less pronounced male sexual characters. 

Occurs in southern California and Arizona (Morrison). 

Ltm TAripeif Lee, Pacif. B. B. Rep. p. 69. — Form oblong, moderately elon- 
gate, beneath piceous, above bright blue. Antennte longer than half the body, 
piceous, the four basal joints testaceous, upperside piceous, joints 2-3-4 gradaally 
longer. Head smooth, the transverse impression entire. Thorax very nearly 
square, sides feebly arcuate, hind angles slightly prominent, disc moderately 
convex, sparsely punctate along the base. Elytra twice as long as wide, sur- 
face distinctly alutaceous, sparsely punctate, more finely and less distinctly at 
the sides and apex ; prosternum very narrowly prolonged between the coxe. 
Legs piceous, middle knees testaceous, anterior femora at apex, the tibies and 
tarsi testaceous. Length .18 — .20 inch. ; 4.5 — 5 mm. 

Male. — The first joint of all the tarsi thickened, hind tibin slightly arcuate. 
Last ventral truncate at middle, with a slight sinuation each side, disc slightly 
concave. 

Female. — Last ventral oval at tip; tarsi not dilated, tibis straight. 

The first joint of the hind tarsus is one-third the length of the 
tibia, and not' longer than the other three joints together. 

This species varies a little in the punctuation of the thorax ; 
usually the disc is quite smooth, sometimes sparsely punctate. The 
description by LeConte being comparative with the species then 
known, gives rather an exaggerated idea of the punctuation. 

The dilatation of the first joint of all the tarsi in the male, with 
the arcuate hind tibise, is rather a remarkable character. 

Occurs in California from San Francisco northward, extending 
into Montana and Colorado. 

ANDROLYPERVS Crotch. 
Head oval, inserted as far as the eyes, which are slightly oval and 
prominent; labrum transverse, truncate; maxillary palpi not very 
stout, the fourth joint twice as long as the third, somewhat fusiform 
in shape. Antenna? longer than half the body, intermediate joints 
subserrate in the male, first joint moderately stout, clavate, second 
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small, ovate, third a little shorter than first, fourth louger than the 
thini, joints five to ten nearly equal in length, shorter than the 
fourth, but longer than the third, eleventh equal to the fourth. 
Thorax quadrate, slightly wider than long, sides feebly arcuate, disc 
not impressed. Elytra oblong-oval, broader in the male; epipleurse 
wide, extending three-fourths to apex ; prostemuni distinctly sepa- 
ratinir the coxae ; anterior coxal cavities open behind. Legs mod- 
erate in length ; tibisB scarcely broader to tip, the outer edge rounded, 
the aftex without spur ; tarsi moderate, first joint of posterior pair 
longer than the next two ; claws append iculate. 

This* genus was named by Crotch from a pair of specimens in my 
cabinet and characterized in a few words without any attempt to 
indicate its relationship beyond that it belongs in the vicinity of 
LupentJt, Its position is rather diflicult to assign, owing to the want 
of extensive material for comparison. That it is not very near Lu- 
perti4 is shown in the shorter first joint of the hind tarsus and the 
absentee of tibial spurs. On the other hand, that tarsal joint is 
longer than in the groups in which the joint is at most the length 
of the next two. From a manuscript label still attached to my 
s))ecimen, it is evident that Crotch was at first disposed to place the 
specie:^ in Malacoaoma. There seems no course to be pursued but to 
place it in a separate group. 

A« ralTBS Crotch, Proc. Acad. 1873, p. 55. — Oblong-oval, subdeprcssecl, above 
falvoiiK: head, antenne, legs, meso-me taster num and last ventral segment pice- 
oas black, surface glabrous, shining. Head smooth, a transverse impressed line 
between the eyes, frontal tubercles fiat, clypeus carinato. Thorax quadrate, a 
little wider than long, sides feebly arcuate in front, thence slightly sinuate to 
ba»e, Imw regularly arcuate with a marginal line, a little wider than the apex, 
hind angles rectangular, anterior angles slightly nodiform, disc convex, smooth 
and not impressed ; scutellum piceous. Elytra oblong-oval, slightly wider be- 
hind the middle, disc smooth and shining. Body beneath very sparsely pul»es- 
cent. r>ength .20 % —.24 9 incb. ; 6—0 mm. 

Jfo/e.— Antennfe a little more sul>serrate than the female; third and fourth 
ventral segments each with two slender processes on each side of the middle of 
the posterior margin of the segment, the disc flat. Last ventral deeply concave, 
smooth, piceous; side margin of elytra deeply and irregularly plicate one-fourth 
from a|>ex. 

F(fsia/«.— Ventral segments simple ; elytra simple. 

In the male there is on each elytron a short, indistinct piceous 
vitta near the apex. 

The male ventral characters are certainly very extraordinary 
Tlie }4tructure of the last ventral is not unlike that at^au in some 
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PhyUohroiica^ but the slender, slightly diverging processes of the 

third and fourth ventrals are very unusual. The plication of the 

side margin of the male elytron is also a rare character, but some 

of the s{)ecies of Malacorhinits are similarly provided. 

Two specimens from the coast range region of California, south 

of San Francisco. 

MALACORHINVS Jacoby. 

Head oval, not deeply inserted, front with a transverse impressed 
line, frontal tubercles flat. Eyes slightly oval, moderately prominent ; 
labrum transverse, entire; maxillary palpi moderately stout, the 
terminal joint conical, longer than the preceding. Antennae slender, 
longer than half the body, first joint rather stout, second half as 
long, third as long as first, fourth a little longer than third, joints 
five to ten equal to third, eleventh a little longer. Thorax quadrate, 
narrower in front ; scutellum broadly triangular. Elytra oval, 
broader in the male; epipleurse moderately broad, reaching nearly 
the apex ; prosternum narrowly prolonged between the coxic, the 
cavities open behind. Legs slender, tibise rounded on the outer 
edge, the anterior pair without terminal spurs; tarsi moderately 
long, the first joint of the posterior a little longer than the next two 
joints together ; claws appendiculate. 

To this genus Atidrolyperus Tiuzeulatus is referred. The description 
by Jacoby is far too short, however, to be absolutely certain, but the 
facies and the male sexual characters leave very little doubt that 
our species is congeneric with some of those placed by Jac<»by as 
typical of the genus. The joints, about which there may be doubt, 
are as follows : Jacoby states that the front coxse are contiguous ; 
our species has a laminiform prosternum separating them ; it is also 
vaguely stated that the tibise are mucronate, but it is not stated 
whether all are so ; the thorax is said to be constricted at base, but 
our species and all those figured show no constriction, but merely 
that the thorax is narrower at base than at apical third. 

The position of the genus in its relation to those already described 
is somewhat problematical. It seems to be related to Malftcosoma, 
hut the tarsi more nearly approach those of the Luperite series. In 
fact, the female of the only known species has been placed in Mala- 
cosoma by A Hard. At present it will probably be best to associate 
it with An (I roll/perns to form a group based on the structure of the 
tarsi and the deformed elytra of the male. 

One species occurs in our fauna. 
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M« nmrilliitBil Lee., Trans. Am. Ent. Soc. xii, November, 1884, p. 28; 
cimtx Allftrd, Ann. Belg. 1889, p. Izviii. — Oblong-oval, differing in the sexes, color 
pale blood-red (wben lecent) or reddish yellow, each eljtron with two black 
upoU. surface shining 9« or with sabopaque eljtra %. Head entirely black, 
smootb. Antenntt black. Thorax broader than long, narrower at apex, sides 
very obtusely angulate one-third from apex, thence slightly sinuous to base, 
bind angles acutely rectangular, anterior angles slightly tuberculate, disc convex 
at sides only, smooth, polished. Elytra oblong and parallel 9 • or rather broadly 
oval %, each with two irregularly oval piceous spots placed a third from aytex 
and from base, surface smooth, impunctate. Body beneath and legs black, ab- 
domen yellow, the last segment piceous 9> surface sparsely fulvo-pubescent. 
Length .27— .31 inch. ; 7 — 8 mm. 

Male. — Elytra rather broadly oval withsubopaquesurface, about one- half longer 
than wide, lateral margin one-third from apex incised, wrinkled and foveate, 
lateral margin rather widely explannte. Last ventral segment truncate, Ibe 
apex sinuate, disc foveate near the edge. 

Female. — Elytra oblong, ^larallel, polished, rather more than twice as wide as 
long, margin entire and narrowly prominent. Last ventral oval at tip. entire. 

In this species the male has a broader and more depressed form 
than any of the species figured by Jacoby, while the female is not 
very unlike in form a depressed Phyllobroiica. The sexes are thus 
so unlike that they might readily be supposed to be distinct species. 

Occurs in the southern part of California. 

METACYCLA Baly. 

Head not large, not deeply inserted, front oblique. Eyes nar- 
rowly oval, entire. Antennae slender, reaching the tips of the elytra, 
joint one stout and conical, two half as long, joints 3-11 nearly 
equal, the fourth a little longer; labrum transverse, slightly emar- 
ginate; maxillary palpi not stout, the last joint as long as the pre- 
ceding and a little more slender ; prothorax transverse, narrower at 
base than at apex ; scutellum oval, broader than long. Elytra ob- 
long oval, the epipleurse moderately broad, extending nearly to apex ; 
proeternum not entending between the coxie, the coxa! cavities open 
behind. Legs moderate, the tibiae carinate on the outer edge, a ter- 
minal spur on all the tibise; claws broadly appendiculate. 

This genus is remarkable in the great dissimilarity of the sexes. 
In the male the elytra completely cover the abdomen, and the form 
is not unlike Cerotoma, while in the female the abdomen is greatly 
inflated, as in Meloe, and the elytra scarcely cover more than a third 
of its length. Unaware of the identity of the genera. Dr. LeConte 
described this one as Oastrof/yna, Dr. Baly's MeUicycla having been 
described four years previously. 
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Metacycla forms in the system of Dr. Chapuis a group by itself 
characterized by the open anterior coxal cavities, distinct epipleurse, 
first joint of hind tarsus not longer than the two following ; claws 
appendiculate, and thorax distinctly narrowed behind. 

in. Insolita Lee, Proc. Acad. 1861, p. 338; loc. cit 1865, p. 311.— Form 
uoltke iu the sexes, color dnU yellow, each elytron with two small, black spots. 
AnteDDte piceons, basal joint pale, extending to apices of elytra. Head smooth. 
Thorax twice as wide as long, narrower at base, sides feebly arcuate, anterior 
angles obtasely prominent, bind angles small, sabacute, disc convex, with two 
vague transverse depressions, surface smooth ; scutellum piceous. Elytra coarsely 
and moderately closely punctate; femora dull yellow, tibie and tarsi brown. 
Length .23 % —.46 9 inch. ; 6—11.5 mm. 

Male. — Body winged, elytra covering the abdomen. Last ventral truncate 
with a broad and vague emargi nation. 

Female. — Body apterous, abdomen inflated and extended, browniab iu color. 
Last ventral broadly oval at tip. 

Occurs at Cape San Lucas, Peninsula of California! 

MAIiACOSOMA Bosenh. 

Head moderate, inserted nearly to the margin of the eyes, front 
transversely grooved between the antennse ; lab rum moderately 
large, not eraarginate. Eyes oval, entire ; maxillary palpi with the 
last two joints obconical, nearly equal in length. Thorax quad- 
rangular, wider than long, disc without depressions; scutellum oval 
at tip. Elytra distinctly margined at the sides, the epipleurse ex- 
tending beyond the middle ; presternum distinctly separating the 
coxse but narrow, broadened at tip, the coxal cavities open behind ; 
ventral segments not very unlike in length. Legs moderate, tibise 
slightly broader at tip, with very well developed spurs on all three 
pairs ; tarsi rather stout, the first joint of posterior pair not quite as 
long as the next two together ; claws broadly appendiculate. 

The species here placed in Malacosoma exhibit some differences 
from the generic description as given by Chapuis, but in deference 
to the views of Mr. Jacoby, to whom one of the species was known, 
they ere allowed to remain. M. Bedel observes that, in the European 
species, the ** outer border of the eyes is provided with long grey 
hairs." In vittipetwe the lower border of tlie eyes is ciliate, but not 
in breviconie. 

The two species known may be separated in the following manner: 

AiitenufB piceous. with the three basal joints pale, the joints three to ten more 
limn twice as long »s wide. Elytra yellow, with narrow black vittee. 

¥iUipenne. 
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Anteonie entirely pioeoaa, ihort and stont, the joints three to ten not twice as 
lonfT as wide. Elytra dull yellow, varying through brownish to black. 

breTleorne* 

These two species are from the southwestern regions of our country. 

M. ▼IMIpeBBe n. sp. — Oblong, parallel, slightly depressed, pale yellow, 
elytra with narrow black vittie, metastemam and abdomen piceous, surface 
glabrous, shining. AntennsD slender, more than half the length of the body, 
black : three basal Joints yellow. Head smooth, yellow, occiput with a large 
pireous spot each side. Thorax one-third wider than long, sides arcuate in front, 
widest one-third from apex, anterior angles slightly nodiform, disc moderately 
convex, smooth, shining*, scntellum black. Elytra very little wider than the 
thorax, shining, minutely spamely punctate, color paler yellow than the thorax, 
with the side margin not reaching apex, suture and three narrow vitte black, 
the middle vitta begins within the humeral umbone at base and extends nearly 
to apex, the other two vitt» are incomplete in front, but meet around the end 
of the middle vitta near the apex. Legs always entirely pale. Abdomen sparsely 
hairy. Length .26 inch. ; 6.6 mm. 

Male. — Last ventral segment truncate at middle, each side of which is a mod- 
erately deep notch, the disc of the segment concave. 

/Vau^«.--Last ventral segment with a broadly curved margin. 

At first glance this insect very much resembles some of our Din- 
onyeha from the style of ornamentation. 

The front has a distinct transverse groove between the eyes in this 
species, but much less marked than in brevicome, and in neither has 
there been observed any tendency to a carination of the tibiae near 
the knee. In both these characters the two species seem at variance 
with those given by Chapuis. 

Occurs in southwestern Texas, precise region unknown. 

M. breTieorue Jacoby, Biol. Cent.-Amer. vi, pt. 1. p. 582 (December, 1887). 
—Oblong, parallel, less depressed, color fulvous, the elytra varying to brown or 
black. Antennas entirely pic«ous, extending but little l>eyond the hind angles 
of the thorax. Head smooth, a deep transverse frontal impression, color variable, 
sometimes entirely black, rarely entirely yellow, usually with the front yellow 
and occiput black. Thorax one-fourth wider than long, sometimes slightly 
narrower at apex than at base, disc convex, smooth : scutellum piceous. Elytra 
moderately closely punctate with coriaceous wrinkles, color fulvous, varying to 
black ; epipleure of the color of the elytra. Body Iteneath variable in color, 
rarely entirely black or yellow, usually with the metasternum alone piceous. 
Legs somewhat variable in color, sometimes entirely black, UHually with the 
knees, tibie and tarsi black. length .20 —.24 inch. : rt—H mm. 

Male. — Last ventral segment with a median truncate lolie limited each side by 
a notch, the disc of the segment with an oval, abrupt depreMHion. 

Ftmale. — Last ventral oval at tip. 

The variations of this insect have been in great part indicated in 
the description. From tiie material before me it would seem that 
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the male has the tendency to become black. One male before me 
is entirely black, except that the thorax is orange-yellow, but I think 
I have seen in Mr. Ulke's cabinet an entirely black specimen. 
Occurs in Utah and Arizona, and in the State of Coahuila, Mex. 

PHYI.I.ECTHRIJS Lee. 

Form elongate, surface glabrous and nearly smooth. Head free, 
eyes oval, entire, distant from the margin of the thorax, front more 
or less grooved transversely above the insertion of the antennse, 
labrum short, emarginate ; maxillary palpi stout, the terminal joint 
acute, narrower and shorter than the preceding. Antennse moder- 
ately long, slender in the 9 > thickened toward the tip % in all the 
species except ^en/i7i8 ; 11-jointed in both sexes, but 10-jointed in the 
male of gentilis. Thorax broader than long, slightly narrowed at 
base, sides distinctly margined, base arcuate ; scutellum oval at tip. 
Elytra with very distinct lateral margin, epipleurae narrow, but ex- 
tending more than half to apex; prosternum obliterated between 
coxie; metapleune moderately wide and slightly concave longitu- 
dinally. Legs moderately long, tibiae slender and without spurs ; 
first joint of hind tarsi longer than the next two; claws broadly 
appendiculate at base. 

The position of this genus as indicated by Chapuis is by no means 
satisfactory. With Phyllobroilca, especially, it seems to have but 
little athiiity. In the latter genus there is absolutely no lateral mar- 
gin to the elytra, and consequently no epipleuron properly defined. 
In Phyliecihru^, on the contrary, the margin is even more sharply 
defineii than in many LuperuSy and the epipleuron as fully develo|)ed 
as in that genus. The length of the first joint of the hind tarsus 
and the entire absence of tibial spurs on all the feet place its rela- 
tionship with but few of the groups suggested by Chapuis, and ap- 
parently the most closely with the Mimastrites. I am, however, 
inclined to believe that ChOioneis may be related to PhyliecthrtiHj 
although that genus is known to me by description alone. Assuming 
a relationship with the Mi mast rite (as can easily be done by regard- 
ing females alone of Phyllvcihrua) we are then forced to admit a 
very clo.-e relationship with Ciieoranc. One fact is, however, very 
evident — too many of the genera of Galerucini have been described 
from uiiiciucs without any puhlisjhed references to sexual {)eculiarities, 
which are often a guide to relationship when other characters cause 
(loul)t by their double iiulication. 
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In the uncertaicty from want of specimens of many foreign genera, 
and fn>m the fact that our small fauna hardly requires the separation 
of genera in groups, I refrain from indicating a new group. 

PkylUeihruB is peculiar to our fauna, and contains but few species, 
which may be separated in the following manner : 

Aot«;niMB diminiilar in form in the two sexes, thickened toward the tip % or 
filiform 9 f ^Qt 11-jointed in both sexes. 
Scotelliim yellow ; elytra comparatively smooth. 

Elytra wider than the thorax; antennce piceous in both sexes. ..doranlls. 
Elytra not wider than the thorax ; antennee quite pale % , and but little 

darker 9 pnrallelus. 

Scutellnm black ; elytra vaguely 8ub8ulc4ite and distinctly punctate. 
Elytra a little wider than thorax ; antenna brown % , piceous 9 • 

sabsaleatuH. 
Abtenne filiform in both sexes and piceous, but 10-jointed %, 11-jointed 9- 
Elytra distinctly wider than the thorax and quite smooth ; scutellum yellow. 

gentilis. 

P. domalis Oliv., Ent. vi, p. 646. pi. 4, fig. 54 ; atrivmirU Say (partim). 
Joom. Acad, iii, p. 461 ; ed. Lee. ii, p. 224 ; Lee, Proc. Acad. 1865, p. 207. — Head, 
thorax and underside of body yellow, elytra and abdomen black, thorax some- 
times with a piceous stripe each side. Antennse black. Head smooth. Thorax 
broader than long, sides slightly arcuate at front angles, nearly parallel behind, 
disc convex, with a vagae shallow impression each side, surface smooth ; scutel- 
lum yellow. Elytra black, shining, usually impunctate, sometimes sparsely 
punctate. Body beneath quite smooth, abdomen sparsely, finely punctate; 
femora yellow, tipped with black, tibia and tarsi black. Length .24 inch. ; 6 mm. 

Male.— Xutenntd 11-jointed, gradually thicker to apex, joints 2 and 3 small 
and equal, together shorter than the fourth, the fourth but little shorter than 
the first, eighth joint shorter than the seventh or ninth ; middle tibiae deeply 
notched on the innerside near the apex; first joint of anterior tanius shorter 
than the second ; second ventral with a conical process from the middle of the 
posterior edge. 

Feimale. --Autenugd slender, 11-jointed, joints 2 and 3 together equal to the 
fourth, jointa 4-11 nearly equal in length; middle tibia; simple; first joint of 
front tarsi fully as long as the second. 

Varifltlofis. — Sj)ecimen8 occur with tlie broad piceous band near 
the side of the thorax, or with the thorax entirely yellow. The latter 
are more generally females. S])ecimen8 occur with almost the under- 
side of the body piceous, including the legs. The elytra may l)e 
absolutely smooth or punctate, my specimens showing the former to 
be female and the latter male, but sufficient material is not ut hand 
to say if the character is really sexual. 

There seems to Ihj very little doubt that Say has confused two 
species in his atrivetUriM. The general description, except as to the 
color of the antenme, will fit this si)ecie8 or nigripetmiJi Lee, but the 
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antennie are 11-jointed in both sexes here, while in nigripennis % 
they are 10-jointed, as stated by Say. 

Occurs abundantly near Washington, D. C. (Schwarz), and from 
thence westward to Missouri and Texas. 

P. pArAllelns n. sp. — Form moderately elongate, parallel, slightly de- 
pressed. Head yellow, slightly darker than the thorax, sparsely finely pnnctate. 
Thorax wider than long, slightly narrowed behind, sides slightly arcaate in 
front, thence oblique to the hind angles, disc moderately convex, with a vagne 
crescentic transverse depression, surface smooth, color yellow; scutellum yellow. 
Elytra but little wider than the thorax; black, shining, the lateral margin nar- 
rowly yellow, surface alutaceoas, sparsely punctulate; epipleurte yellow. Body 
beneath and abdomen piceous. Legs yellow, the hind tibife and tarsi and npper 
line of femora piceous. Length .18 inch. ; 4.5 mm. 

Maie. — AntennsB entirely yellow, except npperside of first joint, joints two 
and three small, together not as long as the fourth, joints four to ten gradually 
shorter, eleventh longer ; middle tibise deeply emarginate on the innerside near 
the apex, first joint of front tarsus very short. 

J(snkiZ«.— AntennfB slender, darker than in the male, formed as in wubauleaiba; 
middle tibisB simple ; first joint of front tarsus as long as the second. 

This species may be known in the group in which the male an- 
tennse are 11-jointed by its more parallel form and relatively broader 
thorax. From submlcatus it is distinguished by its smoother elytra 
and yellow scutellum, and from dorsalis by the yellow margin and 
epipleurse, and by the pale antennse. 

Occurs in Texas, region unknown. 

P. sabsaleatas n. sp. — Piceous black, shining, head and thorax entirely 
yellowish. Head smooth ; thorax distinctly wider than long, slightly narrower 
behind, sides anteriorly slightly arcuate, then nearly straight and slightly con- 
vergent to base, disc convex, a slight fovea each side, surface smooth ; scutellam 
piceous. Elytra vaguely subsulcate, distinctly punctate and slightly alutaoeoos 
smoother near the apex. Body beneath piceous black, shining; femora in great 
part piceous: tibise and tarsi usually pale. Length .12 inch. : 3 mm. 

Male. — Antennie ferruginous, gradually thicker to tip, 11-jointed, joints two 
and three small and similar, together shorter than the fourth, joints eight and 
nine subequal, these shorter than either the seventh or tenth; middle tibie 
deeply emarginate on the innerside near the tip; first joint of front tarsus dis- 
tinctly shorter than the second. 

Female. — \ntenn» piceous, slender, 11-jointed ; third joint slightly longer 
than the second, the two together equal to the fourth ; middle tibi» simple, 
first joint of anterior tarsus as long as the second. 

Variniioiva. — The abdomen is nearly always piceous, but specimens 
are before me with yellow abdomen. A specimen % is before me, 
probably partially immature, in which the scutellum is yellow, and 
the biisal portion of the elytra also, gradually shading into the pice- 
ous. The epipleune, abdomen and legs are also yellow. 
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From the sculpture of the elytra this species at first glance has 
some resemblance to Diab, airipennis. It may be readily known 
from either of the species of the 11-jointed male series by the elytral 
sculptuie and black scutellum. 

Occurs in New Mexico, Texas and Arizona ; in the latter region 
near Yuma and Santa Rita Mountains (Wickham). 

P* K«aiiliB Lee., Proc. Acad. 1865, p. 206 ; var. niQfipennu Lee., Trans. Am. 
Ent, Soc 1868, p. 66; air%penn%9 (partim ?) Say, Jonm. Acad. iii. p. 461 ; ed. Lee., 
ii. p. 2*^4 : var. isxoMua Lee., Trans. Am. Ent. Soc. zii, p. 28. — Variable in color. 
Antenns piceoas, tlie three basal Joints variegated. Head entirely yellow, 
smooth. Thorax a little wider than long, sides nearly straight, disc convex, 
often with a vague transverse depression, surface smooth, color entirely yellow, 
or with a broad piceoas stripe each side, with intermediate forms; scatellum 
yellow. £Ilytra shining, microscopically alutaceous, impunotate, color variable, 
either entirely black, side margin narrowly pale, or with side and satare more 
widely yellow; epipleane always pale. Body beneath piceoas, sometimes en- 
tirely yellow. Legs pale, often with the hind tibife darker. Length .10— .15 
inch. : 2.5 — 4 mm. 

ifa/«— Antenn» slender, second joint small, half as long as the third, joints 
three to ten nearly equal ; middle tibim with a slight emargination on the inner 
tide near the tip; first joint of anterior tarsi not shorter than the second. 

FewuiU. — Antenne slender, joints two and three equal, together a little longer 
than the fourth, joints four to eleven equal ; middle tibife not emarginate. 

Variations : 

Var. ffentiUs Lee. — Thorax with a broad black stripe each side occupying one- 
third of the disc, but with the extreme margin pale. Elytra black, with the 
soture, side margin and apex yellow; the underside of the body is usually en- 
tirely yellow, but the abdomen may be piceous. 

Var. niirripennis Lee. — ^Thorax similar to yeiifi/is, but the lateral stripes show 
more of a tendency to disappear, and one specimen before me has merely a black 
spot each side in front Elytra black. Body beneath black, the abdomen some- 
times yellow. 

Var. texanus Lee.— Tnorax entirely yellow, without trace of black stripes or 
•pots. Elytra black, with a narrow side margin yellow. Body beneath entirely 
yellow. 

It is probable that Say confounded the variety nigripennia with 
his atrh^entris, as the description of the latter coincides more nearly 
with what we know as dorscUis, while his afler remark that the an- 
tenna* are 10-jointed, shows that he must have had a specimen of 
one of the varieties of the present species before him. It is not 
possible to make Say's name available, as he doubtless intended it 
to apply to dorsal'M Oliv. 

It !«coms rather remarkable that with what has been written of 
PhyliecthntM, the fact has not been discovercHl that this species is the 
only one in whicii the male antenme are 10-jointed. 
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Occurs from eastern Pennsylvania westward to Kansas, Daoota 
and Montana, and south to Georgia and Texas. Dr. Hamilton takes 
the getUilis variety on Robinia pseudacacia as well as by sweeping 
low herbiage. 

In the Biologia Cent.-Amer. vol. vi, pt. 1, p. 600, Mr. Jacoby de- 
scribes a genus OroeieSy in which the species has the middle tibise of 
the male notched as in Phyllecthrus, While it is doubtless distinct, 
the genus seems related to Phylledhrm. 

GALERVCA Geoff. 

Head moderately large, not deeply inserted, front grooved between 
the antenna, the tubercles not large. Eyes oval, feebly prominent ; 
labrum short, transverse; maxillary palpi stout, the terminal joint 
elongate conical, as long as the preceding, but narrower. Antennae 
rather stout, not longer than half the body, joint three nearly twice 
as long as the second, 3-10 gradually decreasing in length, eleventh 
longer. Thorax transverse ; scutellum nearly semicircular. Elytra 
oval ; epipleurae entire ; anterior coxae contiguous, the cavities closed 
behind ; middle coxae very narrowly separated. Legs rather robust ; 
tibiae carinate on the outer edge, slightly broader at apex, the middle 
pair with one terminal spur; tarsi stout, the first joint of the poste- 
rior pair nearly as long as the next two ; claws cleft slightly behind 
the middle. 

The name OalenuxL is adopted for this genus in accordance with 
the views of Mr. Crotch. It corresponds with Adivioni/i, as recog- 
nized by Chapuis and others. In our species the middle tibiae in 
both sexes have a well-marked spur, although Chapuis states that 
the tibiae are unarmed. 

In his remarks on this genus Crotch admitted all the species of 
LeConte's first group (Proc. Acad. 1865, p. 214), but a closer ex- 
amination shows that all have the anterior coxal cavities open, ex- 
cept externa, which will alone represent the genus in our fauna. 

O. externa Say, Journ, Acad. iii. p. 458; edit. Lee, ii, p. 222; nuiw Lee., 
l*acif. R. R. Rep. p. 69.— Form rather broadly oval, moderately robust, piceouA- 
black, feebly Bliiniiifi:, the side luar^iii aud apex of elytra yellowish testaceous. 
Head cribrate-punctate. Thorax more than twice as wide as long, slightly nar- 
rowed ill front, sides arcuate, parallel behind the middle, hind angles distinct, 
but obtuse ; base oblique each side, disc convex, a vague median depression, sur- 
face very coarsely and closely punctate. Elytra on each side quadricostate, 
often thf third entirely absent and the fii-st abbreviated, intervals coarsely and 
closely punctate, the surface l>etween the punctures alutaceous. Body beneath 
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AhiniDK. very sparMly pabeacent; luet-cpisterna densely granulate punctate. 
Abdomen Kparsely punctate, tran8ver8e1y wrinkled at the sides. Length .27 — 
.44 inch.; 7--11 mm. 

Mnie. — IjMt ventml segment broadly, bnt not deeply emarginate, a depression 
or fovea at middle of eniargi nation. 

FewMh. —hkMt ventral truncate. 

Very little variation has been observed, and consists in the varying 
degree of coarseness of the punctuation and the greater or less de- 
velopment of the elytral costse. 

Occurs in Kansas, Utah, Nevada, Oregon, Washington and Idaho. 

CKKOTOMA Chev. 

Head free, the muzzle somewhat prolonged. Antenntc slender, 
first joint rather long, second short, third nearly as long as the first, 
fourth shorter, joints 5-11 nearly equal; maxillary palpi rather 
stout, the last joint elongate-conical, shorter than the preceding ; 
anterior coxa^ contiguous, their cavities closed behind ; epipleurse 
nio<lerately wide, extending three-fourths to apex; tibise slender, 
each provided with a terminal spur; first joint of hind tarsus as 
long as the following joints together; claws broadly appendiculate 
at base. 

One species occurs in our fauna : 

C* IriAireAta Forst., Nov. Spec. Ins. 1771, p. 29; eaminea Fab., Syst. El. i, 
p. 4ri9: Oliv., Eut vl, p. 656, pi. v, fig. 73; r..ec., Proc. Acad. 1865, p. 205; var. 
furcatn Oliv.. loc. cit. 643, pi. iii, flg. 50.— Oval, narrower in front, mo<lerateIy 
convej, body beneath and head black, above yellow. Elytra with black, forming 
a narrf>w liasal band extending in a triangle about the Hcutellum and prolonged 
along the sides nearly to apex, sometimes bn)ken, three black spots on each side 
of and close to the suture, the posterior smaller. Antennte pule, darker exter- 
nally. Head black, clypeus very coarsely punctured. Thorax nearly twice as 
wide as long, slightly narrowed in front, sides feebly arcuate, margin broader 
posteriorly, disc moderately convex, finely alutaceous, very obsoletely, finely 
and sparsely punctate: scutellum black. Elytra irregularly subseriately punc- 
tate, the punctures not large nor closely placed. Ho<ly beneath black, nieso- and 
roeta pleura punctate: abdomen ni^arly smooth. Ix'gs yellowish testaceous, the 
front and middle tibisp in part, the posterior tibite entirely black, the femoia of 
the latter black at apex, l/engtb .14— .20 inch. ; 3.5 — 5 mm. 

In the male the antenme do not differ notably from the female, 
although they are shorter and stouter. The entire front of the male 
is yellow, only the portion behind the eyes is piceous ; the last ven- 
tral segment is truncate. 

In the female the last ventral is oval and grunulately punctate. 

The usual coloration of the elytra consiHtsof a triangular scutcllar 
spot, which often sends a narrow 8tri|)c along the ba.He to the humeri. 
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From the umbone a moderately wide stripe extends nearly to apex ; 
this stripe is often interrupted. Near the suture are four subquad- 
rate spots arranged in a quadrangle ; near the apex are two smaller 
spots. 

The variation from this observed are as follows : The larger spots 
forming the quadrangle may be divided longitudinally, producing 
two linear spots in the place of one. On the other hand, these spots 
may be longitudinally confluent, so that the two on each elytron form 
a short vitta. Specimens may occur with pale elytra with merely a 
small scutellar triangle and a small humeral black spot. 

This insect is widely distributed. Specimens are known to me 
from Canada, Kansas, Texas, North Carolina and New York. N(me 
have been reported from the New England States. 

ANDRECTOR Hofd. 

Head free, front vertical, a deep transverse depression just beneath 
the eyes. Antennse more than half the length of the body, first 
joint long, second very short, third longer than the first, dilated and 
emarginate at apex, fourth triangular, with an emargination, the free 
angle acute, joints Sy-ll nearly equal in length; maxillary palpi 
stout, the last joint conical, shorter than the preceding and slightly 
narrower at its base ; anterior coxse contiguous, their cavities closed 
behind; epipleurse extending three-fourths to apex. Legs as in 
Cerotoma^ the posterior and middle tibiae with spurs ; posterior tarsi 
with first joint as long as the three following united ; claws broadly 
appendiculate at base. 

Above the deep transverse depression of the front and below the 
insertion of the antenna), is a short laminiform prolongation, obtusely 
tridentate, the lower edge of the depression has, at middle, an ob- 
tusely conical elevation. 

By the characters above given it will be seen that the genus is a 
member of the group Cerotomites, as defined by Chapuis. As in 
Cerotoma the third j(»int is longer than the fourth. It difiers from 
that genus in the presence of tibial spurs on the middle and hind 
tibia*, and by the deep, transverse depression of the front. 

In the **CatalogU8*' Baron Harold has placed this genus in syn- 
onym v with Cerotonm. but in view of the characters considered valid 
for generic sopiiration this course cannot be followed. 

One «|>ecies is known to me. 

A. f»ex|»lluctHtaH Horn, Trans. Am. Ent. Soc. iv, p. 152.- OMong-oval, 
narrower in front, pale yellow above and beneath, each elytron with three Htuall 
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pieeoQt tpoU arranged in a line from the onil>one to the apex. Antennset pale 
yellow. Head smooth. Thorax nearly twice as wide as long, slightly narrowed 
in front, the lateral margin wider posteriorly, surface smooth. Elytra moder- 
ately closely, bat feebly punctate. Body beneath smooth, shining, the posterior 
cozB and the front of met-episterna piceons. Length .22 inch. ; 5.5 mm. 

This inaect is not unlike Dvabrotiea Vl-puneUda in form, but some- 
what smaller. 
Occurs in Texas, locality unknown (A. 8. Fuller). • 

AGEIjASA Motsch. 

Head oval rather broad, inserted as far as the posterior border of 
the eyes, which are slightly oval, prominent and entire. Antennae 
slender, longer than half the body, joints two and three subequal, 
together a little longer than the fourth, fourth longer than fifth, 
joints five to ten equal, eleventh longer; maxillary palpi moderately 
stout, the last joint shorter and more slender than the third ; labrum 
transverse, emarginate. Thorax transversely quadrangular, slightly 
narrower at base, sides feebly arcuate, hind angles distinct, disc im- 
pressed. Elytra oval, broader behind ; epipleurtc nearly reaching 
the tip ; anterior coxal cavities closed behind, the prosternum nar- 
rowly visible between the coxte. Legs moderate; tibite slightly 
broader toward tip, the outer edge rounded, not carinate, the middle 
and posterior tibise with a single spur; tarsi moderate, the first joint 
as long as the next two; claws broadly appendiculate. 

A. hAleasis Linn., Syitt. Nat. ed. xii. 1767, p. 589: Faiim., Gen. Col. Eur. 
iv, pi. 09. ilg. 330: Lee. (Ag^Uutiea), Proc. Arad. 1865. p. 210; Chapuis (Sermyla), 
Gen. Col. zi, p. 225.— Form oval, moderately convex, pale yellowish, the elytra 
metal lie- blue or greenish, resembling Oedionyehi* gibbitarn* in form and color. 
Antenn» piceous. Head yellow, smooth, an occipital band of metallic-blue ur 
green. Thorax rather more than twice as wide as long, sides feebly arcuate in 
front, disc moderately convex, not visibly punctate, but with a depression each 
side midway between the median line and side margin. Elytra oval, broadest 
a little liehind the middle, the surface moderately coarsely not closely punctate, 
ponctares irregularly placed and somewhat finer toward the apex. Body beneath 
honey-yellow, sparsely pubescent, tips of tibite and tarsi infuscate. length .20 
—.28 inch. : 5—7 mm. 

The specimens studied are unfortunately all females which present 
no special sexual characters. 

The s|)ecimens on which Dr. IjeConte indicated the occurrence of 
this insect in our fauna were given him by Mr. Edw. Norton as 
having been collected at Farmington, Conn. For varioun n>asons 
not necessary to record at this time, th(^ validity of that locality 
seemed doubtful to me, and of Hufficient moment to have cau8c<l me 
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to omit the species from our list, but recently Mr. Ulke has received 
a specimen from Wisconsin. The species is doubtless an introduced 
one, and not a member of the sub-arctic fauna common to both 
continents. 

Doubtful Species. 

Galeraea flbnlAtn [Germar] ; testacea, antennis apice pectoreque fuscis. 
elytris linea rectangula baseos maitulaqae ante apicem nigria. Habitat iu America 
septentrional i. 

Affinis G. quadrimacHlatm, caput Aavo-testaceum, ocalis antennarnnique apice 
nigris. Thorax Bubquadratus, marKinntns, punctulatus flavo-testaceus. Coleop- 
tera thorace latiora, apice obtuse rotundata.oblongo-qnadrata, punctata testacea ; 
linea utrinque basali in humero raranm rectangulum eroittente; macula magna 
ante apicem nigris. Corpus subtns testacenm, pectore fusco. 

'i'his description seems to apply very well to some of the varieties 
of the male of Cerotoma trifurcata, and the name would have been 
placed in synonymy with that did not certain remarks of Dr. Le- 
Conte (Proc. Acad. 1865, p. 209) require explanation. 

There exists in the LeConte cabinet a specimen which is undoubt- 
edly Galeruca quadriniaculuta Oliv., and which came originally from 
the Melsheimer cabinet, and to this Dr. LeConte has attached the 
ii&me fibuiatuSf and applied the remarks above cited. The specimen 
has remained unique for at least fifty years. That Olivier might 
have been in error in his locality is suggested by Dr. LeConte, but 
it is also possible that Melsheimer may have been in error as other 
Javanese insects were in his cabinet (see Pachyurgim csre^u* Mels. :^ 
Encynlei^ihe^ bremcornU Motsch. from Java, etc.). Galeruca qxiadri- 
iwiaia Oliv. seems to have been omitted in the ** Catalogus." 

G* dorfliiatn [Say]. — P&le yellowsh, elytra blue, with a yellow outer margin 
and tip. Inhabits Arkansa. 

Body pale yellowish : head black on the vertex : antennsB black brown ; thorax 
immaculate; punctures obsolete: scutel blackish bronze; elytra irregularly 
punctured, greenish blue; exterior margin and tip yellow; an indented, abbre- 
viated line on the basal middle; feet with blackish line above. Length one- 
fourth of an inch. 

Found on the banks of the Arkansa above the Verdigris. This 
insect, if it be a Chrysomelidse at all, haj* not been identified. 

G. jAllihinia Lee., Ann. Lye. 1, p. 173, is JIaltica chalybea Il!ig. 

SUPPLKM KNTA R Y NoTF>5. 

The following notes have been prepand as a supplefiient to pre- 
ceding [)apers on the Chrys(»ineli(iiu with the view of correcting 
errors, su[)[)lying omissions, or (k'.'?cril)ing new forms: 
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SVIVETA Escb. 

In my essay on this genus (Trans. Am. Ent. Soc. xix, p. 3) an 
error has occurred owing to the improper recognition of the actual 
Cy|)e of simplex in the LeConte cabinet. 

The species cited above as simplex should be called hamata^ from 
the («tructure of the male hind tibise. 

fl* Nimplex Lee.— Entire body yellowish testaceous, sometimes with the 
hend Hnd thoinz slightly brown. Head coarsely punctate. Thorax stron^irly 
annulate at the sides not denticulate, coarsely punctate. Elytra with confused 
ruHTite punctuation without serial arrangement and withont trace of coHtte. 

Male. — I^ast ventral segment deeply sinuate each side, the middle projecting 
as a rounded lobe; hind tibise gradually broader to apex as in alhida, and with 
terminal spur. 

Female. — Last ventral with a semicircular pubescent concavity at apex ; hind 
tibife less thickened than in the male and with a spnr. 

In this species the antenna; are formed as in albiila, that is the 
joint:} 8-1 1 are shorter than the joints 4-7. It may be separated 
from albida by the more strongly angulate thorax, the entire absence 
of coittffi and the confused punctuation. 

The type specimen came from Steilacoom, in Oregon ; others have 
been given me by Mr. E. A. Schwarz from Astoria and Tenino. To 
him I am indebted for having my attention called to the mistake 
above mentioned. 

OOMORPIIUM Curtis. 

O. florldAOas u. sp. — Oval, convex, piceous black, shining, recalling Or- 
pkiluM in form. Head very finely alutaceous, indistinctly sparsely punctate, a 
short linear frontal impression. Thorax more than twice as wide as long, the 
sidcKf nearly straight and rapidly divergent from a^tex to base, disc convex, 
sparsely indistinctly punctate. Elytra with rows of moderately coarse punc- 
tures not closely placed, the intervals with a single series of irregularly placed, 
smaller punctures. Body beneath piceous black, abdomen finely transversely 
alutaceous. Length nearly .10 inch. ; 2.5 mm. 

No sexual peculiarities have been observed. 

The genus Oomorphm^ is one of those genera which have been 
assigned various rciation8hi|)s by those who have studied them. For 
an interesting recital of those of Oomor])hus the student may con- 
sult the ** Genera" x, p. 219. 

At present the position usually accepted is in relationship with 
LamprowtjiUL The Lamprosomlni form a tril>e of the Cycli(]ue 
division of the Chrysomelida*, taking position Iwtweeu the Crypto- 
cephalini and Kumolpini. From all the other triltes of Cydiques 
the Lamprosomini arc distinguirihed by the presence of grooves at 
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the sides of the prosternum for the lodgement of the antennse in 
repose. Oomorphua has the eighth joint of the antennae much 
smaller than either the seventh or ninth, after the manner of some 
of the genera of Silphidse. 

Our species is about the size of the European, and seems to differ, 
as far as the descriptions and figures permit comparison, by the sides 
of the thorax being straight and divergent, the intervals between 
the series of elytral punctures not being moderately densely punc- 
tured, but by the presence of a single series of irregularly placed 
punctures. 

For this very interesting addition to our fauna we are indebted to 
E. A. Schwarz, who collected them in some numbers at Biscay ne, Fla. 

I.UPERALTICA Crotch. 

Head oval, inserted nearly as far as the eyes, which are rather 
prominent and slightly oval, front carinate between the antennse, 
with flattened tubercles and a transverse sinuous line between the 
eyes ; lahrum rather prominent, entire at tip ; maxillary palpi not 
stout, the terminal joint half the length of the preceding, acutely 
conical. Antennse slender, longer than half the body, first joint 
stout, second small, oval, third twice as long, joints three to ten equal, 
eleventh longer. Thorax quadrangular, the angles distinct, and 
with a small piliferous tubercle, disc convex, with a vague transverse 
impression in front of the base ; scutellum triangular. Elytra ob- 
long-oval ; epipleurse moderate in extent, reaching nearly the sutural 
angle ; prosternum either narrowly separating the coxae, not visible 
between them, but forming a tubercle at apex, in the latter case the 
coxae absolutely contiguous, coxal cavities open behind. Legs mod- 
erate in length, the femora all thickened ; tibiae slender, not carinate 
externally and without terminal spur; tarsi moderate in length, the 
first joint of the posterior pair as long as the next three ; claws ap- 
pendiculate and divergent ; body glabrous. 

It is generally admitted that the line of demarcation between the 
Galerucini and Halticini is not very well marked. The form of the 
posterior femora of the latter group, constructed for the purpose or 
with the result of giving a saltatory power to the insect, has been 
relied u[)on as the main point of distinction between the two series. 
As a rule the Halticini have the anterior coxie well separated by the 
prosternum, the reverse being the case in the Galerucini, but excep- 
tions occur to the normal character in both groups. It is also rare 
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to find the tibiae, especially the posterior pair, without terminal spurs, 
the mechanical reasons for which in saltatory insects being very 
evident One group admitted by Chapuis, the Elithiites, has no 
spuni, and from the tenor of his remarks it is evident that he has 
had considerable difficulty in becoming satisfied as to the systematic 
po6iti(»n the genera of that group should occupy. 

The genus Luperaltica is equally perplexing. It is composed of 
two i«}>ecies, in one of which there can hardly be any doubt as to its 
p(>stiti<»n, the posterior thighs being well thickened and much stouter 
than the twt) anterior pairs, and the anterior coxae are distinctly 
se^mrated by the prosternum as required by the normal condition of 
the Halticini. On the other hand the second s|>ecie8 has all the 
femora slightly thickened, the posterior pair not much more so than 
the others, but the anterior coxae are absolutely in contact, the pro- 
sternum not prolonged between them. The thickening of the femora 
in this species {fiueula) is scarcely greater than has been observed 
in many genuine Galerucini. 

Both species are deprived of a terminal spur to the posterior tibiae, 
a character of rare occurrence in the Halticini, but quite common 
in the Galerucini. 

In further evidence of the difficulty of placing the genus it will 
be remembered that Dr. LeConte placed the species in MaUicowma, 

At the time of my study of the Halticini (Trans. Am. Knt. 8oc. 
xvi, p. 271) it was suggested that IjuperaUlca should be dropped 
from our literature from the very faulty nature of the description, 
but to avoid confusion the name has been retained and the dcHcri|>- 
tion amended. L, seniluf was erroneously referred by me to JSyMena, 
which it greatly resembles, but the front coxal cavities are o))en. 

Two tf|)e<!ies are known. 

Anterior coim coiitiguoas: elytra very iiidifltiiictly punctate* colur at>ove vary- 
hiK from yellow teataceous to dull blue t^nralA. 

ADt4*rior cozip separated ; elytra very evidently punctate, elytra bright metallic- 
blue •enlllM. 

Liiperaltiea cannot well be placed in any of the groups suggested 
by Chapuis. It will take a place in his table near the Elithiites by 
the almence of posterior tibiw spurs, di tiering from that in the form 
of the claws. In a natural arrangement the group might l>e well 
placed after the C.VepichMlerites. 

L. Amcnla Ia'c. I»roo. Acad. lM«r», p. 2(MJ; Crotch, ibid. 1873, p. 70.--Foriu 
nblong. reneniblinK f^y»lena, niodenitcly convex, Hurface rather dull, color yellow- 
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ish testaceous, shading to brcwnisb, with blue surface lustre. AnteDDie pale 
palpi piceous. Head piceous, tbe front and labrum pale. Thorax broader than 
long, not narrowed in front, sides feebly arcuate, angles all distinct, disc moder- 
ately convex, with a vague ante-basal impression and sometimes a faint median 
line, surface indistinctly punctate and alutaceous. Elytra oblong-oval, widest at 
middle, surface minutely alutaceous, sparsely indistinctly punctate, a marginal 
series of punctures larger. Body beneath colored as above, sparsely pubescent. 
Length .10 — .15 inch. ; 2.5—4 mm. 

3fn/e.— First joint of anterior and middle tarsi distinctly dilated. Last ven- 
tral segment flattened, truncate at apex with a broad process from the middle 
of the apical edge and at right angles with it, this process is either obtuse or 
incised at apex ; first ventral between the coxe convex. 

Female.— Tani not dilated ; first ventral not convex. Last ventral truncate, 
leaving a small retractile segment exposed. 

The variation in color has been indicated above, some specimens 
being a dull indigo-blue, which gradually disappears, the sides and 
suture retaining the color the longest. The specimens more or less 
testaceous are the most abundant. 

Longitarsis nigripalpis Lee, founded on a rather poor specimen, 
is doubtless synonymous with this species. 

Occurs from Pennsylvania and Virginia to Iowa and Kansas. 

Ij. senilis Say, Jonrn. Acad, iv, p. 87; ed. Lee. ii, p. 228; Crotch, Proc. 
Acad. 1873, p. 70; Horn, Trans. Am. Ent. Soc. 1889, p. 271; Hnda Lee, Proc. 
Acad. 1865, p. 206. 

As the species is described sufficiently as the last named citation 
it will not be reproduced here. 

The male has a similar last ventral to that of /ii^eu/a, but the 
process is shorter and acute. 

Occurs from Pennsylvania to Illinois. 



MISCELLANEOUS COLEOPTEROUS STUDIES. 

BY GEO. H. HORN, M.D. 

The few pages which follow contain descriptions of some new 
Ck)leoptera, which, from their exceptional nature, seem worthy of 
separate treatment, although all of them are rare and from remote 
regions. 

The discovery of a new genus allied to Schizopxis and DysUtxia is 
very interesting, as these genera form a group of Buprestidse pecu- 
liar to the extreme southwestern regions of our fauna. 

The DacodeniAy from Texas, has also a s|)ecial interest in bringing 
the genus further east and rendering the locality of D. dominicrmis 
less improbable, doubt having been expressed by one of my valued 
correspondents in France of the correctness of the locality. 
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GI.YPTOSCEI.19IOKPHA n. a. 

This name is proposed for a genus of Buprestidie allied to Schiz(h 
pw and Dyntaxia, with the following characters : 

Form cylindrical, slightly depressed, slightly narrowed in front, 
obtuse posteriorly. Head deeply inserted, front nearly vertical, 
cly|HMi!» slightly prolonged, broadly cniarginate; labrum transverse, 
with rounded angles, slightly eniarginate in front. Eyes moderately 
prominent, broadly oval, entire. Antenmc slender, scarcely at all 
iiernite, nearly half as long us the body, first joint stout, second oval, 
small, third longer than first, fourth a little shorter than third, 
fiflh equal to third, joints five to ten gradually shorter, eleventh 
half as long as tenth ; maxillary palpi moderate in length, slightly 
thickened to tip, last two joints eciual in length, subcylindrical. 
Thorax broader than long; scutellun) oval, broader than long. 
Elytra nearly parallel, obtuse at tip; prosternum slightly narrowed 
between the coxse, tip obtuse, receive<l in an emargination of the 
ventral mesoeternum ; metasternal cpisternum broad, nearly twice 
a^ wide as long, slightly broader in front, e[)imeron small ; firnt two 
vertical segments) closely united with scarcely a trace of suture, 
these two at the sides as long as the three following segments, the 
third to fiflb gradually decreasing in length. I^egs not long, femora 
rather stout, tibiae slender, with two terminal spurs; tarsi moderate 
in length, shorter than the tibije, the first throe joints with a short 
lol>e, the fourth with a long, deeply divided lobe; first joint of hind 
tarsus about as long as the next two ; claws divaricate, broadened at 
base, but not t(M)thed. 

The relationship of this genus with the other two forming the 
tribe Sc^hizopini, may be expressed in the following manner : 

Antennie slender, nearly filifoni). Rcarcely at all Aerratci. 
Claws entire at tip. ulightly thickened at hase; laHt joint of antennee nearly 

one-half shorter than the tenth GlyptOfireliinorpliA* 

ClawH cleft at tip; last joint of antenna* very little shorter than the tenth. 

Antennie flattened, the joints 4—10 hroader than long and diNtinrtly serrate. 
Claws cleft at tip; last joint of antennm oval, longer than the tenth. 

fiehlEopas. 
Thest» genera all occur in southern ( ulifornia. 

O. mnrmormtM n. sp. Snh-depreswd. cylindrical. hrassy'hronz<>, shining, 
surface irregularly iinirniorut«' with patches of Khort. recnnil>ent. cinereous pu- 
liescence. Antenna* brownish te^taceou*<, the terminal joint black ; labrum 
yellow. Head nuMlenitely co:inM*ly donely punctate. Thorax a little less than 
twice as wide at Imimc as long, slightly narrower in front, sides nearly straight, 
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angles distinct, not prominent, disc regularly convex, moderately coarsely closely 
punctate. Elytra a little wider at base than the thorax, humeri obtuse, sides 
nearly parallel, gradually narrowed at apical third, conjoined apices obtuse, 
surface closely punctate, but less coarsely than the thorax. Body beneath darker 
nneous, densely and moderately coarsely punctate and densely clothed with 
cinereous-white recumbent pubescence. Legs yellowish testaceous. Length 
.30 inch. ; 7.5 mm. 

The male lias the fifth ventral broadly emarginate, the sixth deeply 
triangularly incised. The hind tibiae are slightly arcuate. 

At first sight this insect would, in all probability, be mistaken for 
a Olyptascelis ; such was the impression made upon myself. 

Occurs near Los Angeles, Cal. Taken by Mr. D. W. Coquillett. 

AGALISSVS Dalm. 

A* ehAinaDroplB n. sp. — Black, shining, elytra dull red with the suture 
piceous, thorax with four longitudinal lines of white pubescence. Head coarsely 
sparsely punctured at middle, eyes completely encircled with white recumbent 
pubescence, which extends along the sides of the front and crosses the edge of 
the clypeus. Thorax as wide as long, slightly narrowed in front, sides feebly 
arcuate, disc coarsely sparsely punctate, with four shallow longitudinal grooves 
extending from apex to base, the two inner grooves interrupted near the base, 
the grooves densely pitted with white recumbent pubescence: scutellum semi 
circular, black, glabrous. Elytra wider at base than the thorax, gradually 
arcuately narrowed to apex, apices rotundate-truucate, the sutural spine short, 
more distinct in the male, disc vaguely grooved each side of suture, surface 
moderately coarsely, not closely punctate, each puncture with a short, semi- 
erect cinereous hair, color dull red, the suture gradually more widely piceous 
from the base, then more rapidly narrowing at the apical third. Body l>eneath 
black, shining, sparsely punctate; propleurse, sides of metasternum, outer edge 
of met-episterna and a triangular spot at the sides of each ventral seKment with 
white pubescence. Legs black, sparsely pubescent. Length .76 — .85 inch. ; 19 
— ^21.5 mm. 

In the male the antennse reach the middle of the body, in the 
female shorter, otherwise, excepting the slightly more slender form 
of the male, there is no marked sexual difference. 

In this species the sides of the elytra behind the humeri are as 
deeply emarginate as in grains. The differences between the genera 
Agal'umis and Zagyinniu seem to be measurably reduced by the dis- 
covery of this species. The front is less oblique than in the former 
as typified by grains, and not quite vertical as in Zagymnus. The 
apices of the elytra more nearly approach in form the latter genus. 
The only remaining character sjcems to be that in AgalissKM the form 
of body is narrowed behind, while in Zagymnu.'< it is nearly parallel. 

Collected at Hiscayno, F*]a., by Mr. E. A. iSchwarz on Chamwrops 
palmvWf. 
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DACODERUS Lee. 

This genus now contains three species which may he distinguished 
in the following manner : 

Eyes situated at the bind aagles of the bead ; head and thorax loDRitudinally 
striate. 
lYt%c of elytra flat, with the nutarc slightly elevated, relatively coaraely and 

cIoAely poiictate iitriatieepii* 

F^yes in front of the hind angles of the head ; elytra not flattenefl on the disc. 
Ileail and thorax longitudinally striate; elytra not distinctly panctate. 

IsDvlpennlB* 

Head not striate, occiput coarsely sparsely punctate, thorax in front with few 

punctures dominleeiiBiB* 

D. IflPVlpeaalii o. sp.— Elongate, chestnut-brown, shining. Head quadrate, 
distinctly prolonged behind the eyes and abruptly narrowing, front deeply con- 
cave, the excavation deeply prolonged on the epistonia, occiput rather deeply 
striate. Thorax one-third longer than wide, much narrowed at apex, sides an- 
terioriy strongly arcuate, thence parallel to base interrupted at middle by an 
oval, smooth tubercle, disc deeply excavated at middle, the excavation prolonged 
leM deeply to the base, surface deeply striate at middle in front, punctate at 
sides, posteriorly speraeiy punctate. Elytra elongate oval, nearly three times as 
long as wide, disc not. flattened, a few oluMilete punctures at liase, a few spanw^ly 
placed short hairs, sulMutural stria fine. Body beneath nc*arly smooth, the ab- 
domen sparsely obsoletely punctate, a group of coarse, closely placed punctures 
in front of the anterior coxr*. Legs sparsely punctate. Ijongth .18 inch. ; 4..'> mm. 

'Die (^8t<eiitiai differences betwc<in this and the two previously de- 
jk^'ril)e<l 8|)ecies are given in the table. Othen*, liowever, exist which 
have mmw. importanci^ In strinticrps the thoracic depression i.** not 
prc»ionge<l to the base, in dominiceintiM it is prol(»nged as a triangular 
depres.<»i<)n ; in the present sjxicies as a dwp groove with parallel 
sides entirely to the base. The entire prosternum and flank.** are 
coars4>ly closely punctate in Mrioticfps^ the middle of the prosternum 
ah)ne in dominirenMia, while there is but a small group of punctures 
in the ))resc;nt species. It is possible in the two older s{>ecies to pass 
a hair from the excavation at the middle of the thorax under the 
<»val tulH»rcle and out at the .side, but in the present sjK'cies there is 
a complete, or nearly so, closure of that pju»*sage, 

In examining dominirenfiA at the present time a .•'mall brush of 
hair was ob.<4erv(H] at the middle of the fnmt femur on the underside ; 
a s|K'cimen (»f Mrialircfm has the .»4ame <'haracter. This is [)robably 
soxmil, as the s|)ecimens are of the slendere<it of the forms. 

The pres«?nt s|M*cies was given me by Mr. A. liolU*r, and was col- 
lected in Texas. 

TBANH. AM. KNT. Hor. XX. JUNK. IMKi. 



140 GEO. H. HORN, M. D. 

NICROSCHATIA Sol. 
From the time certain specimeos collected in the Peninsula of 
California were referred to M. punctata Sol. there has been doubt as 
to the correctness of the identification, although the figure given by 
Solier represents our specimens more nearly than puncUiUi; both 
species have u depression at the middle of the base of the thorax 
not shown in the figure. Having, through the kindness of Mr. 
Champion, examined a true pundatay the following notes have been 
prepared to show the relationship of the species : 

Thorax narrower at base than at middle, the hind angles not overlapping Uie 
humeri. 
PropIeursB quite smooth ; met-episterna distinctly longer than wide. 
Prosternum broad, the apex broad and truncate: epipleurse not well defined. 

panetnta* 
Prosternum rather narrow, the apex acutely oval ; epipleurse well defined. 

Champlool* 
Propleune sparsely coarsely punctate; met-episterna nesrly one-half longer 
than wide. 

Prosternum broad, very obtuse at apex ; epipleune well defined polllA* 

Propleurse coarsely granulate ; met-episterna nearly as wide as long. 

Prosternum moderately wide, apex oval, and sometimes subacute ; epipleurs 

well defined InaeqaAlis^ 

Thorax widest at base, or very little narrower than at middle, the hind angles 
slightly prolonged over the humeri. 
Propleurse sparsely granulate; met-episterna very little longer than wide. 
Prosternum moderately broad, the apex obtusely oval or subtruncate; epi- 
pleurse well defined uiorAtN. 

Propleurse punctate; met-episterna slightly longer than wide. 
Prosternum moderately broad, apex truncate; epipleurse well defined. 

salcipennis* 
Propleurse smooth ; met episterna a little longer than wide. 
Prosternum broad and truncate, the apex slightly impressed at middle: epi- 
pleurse not well defined robasUi. 

M. panriata Sol., Ann. Fr. v. p. 475, pi. 11, fig. 22.— In this specios the 
sides of the thorax are regularly arcuate without sinuation. the hind angles dis- 
tinct, but not prominent; the disc is coarsely sparsely and irregularly punctate, 
and with a depression at middle of the base. The elytral sculpture consists of 
coarse punctures arranged in irregular rows, the intervals elevated forming a 
reticulation, in some varieties there is a tendency in tlie disc to become subcos- 
tate, in which case the general sculpture somewhat approaches that of A»ida 
tordida. The prosternum is coarsely cribrately puncture<l at the sides, broad 
between the coxie, the apex broadly truncate. The met-episterna are scarcely 
longer than wide; epipleurse not distinctly limited. Length .GO inch.: 15 mm. 

The s|)ecimens examined are from Zimapan, 8tate of Hidalgo, 
Mexico. 

iU, C'hMluploiii n. sp. ; punctata % Horn.. Rev. Tench. Trans. Am. Philos. 
Soc. siv, 1870, p. 28:2.--()l»long, of the same general outline as Amda sordida, but 
less convex, black, shining. Thorax broader than long, narrowest at apex, sides 
arcuate, with a slight sinuation near the hind angles, these latter acute, not 
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prolotifred over the baroeri, margins Rlightly explanate and coarsely roughly 
Bcalptured. hase narrower than the middle, discr convex, quite smooth, a nunler- 
ately ntrong impression at middle of base, surface sparsely indistinctly punctate 
anteriorly. Elytra gradually wider two-thirds to apex, then rapidly narrowed, 
humeri acute, surface with coarse not closely placed punctures arranged from 
the suture in eight quite regular series, but at the sides quite confused, at apex 
smooth : prosternum coarsely deeply and closely punctate, the apex acutely 
oval : propleum smooth. Alidomen coarsely, deeply, sparsely punctate near the 
liane; met-episterna longer than wide, smooth; epipleure well marked in their 
entire lenyth. Length .62 — .80 inch. ; 15.5 — 20 mm. 

The figure given by Solier of M, punctata is a better reprei<enta- 
tion of this new species than of that for which it was intended. 

It gives me great pleasure to give to this insect the name of one 
who lias *so ably exposed the heteromcrous fauna of Mexico and 
Central America, Mr. G. C. Champion, of London. 

Three specimens were collected by the late W. M. Gabb during a 
journey in the Peninsula of California. The precise locality was 
not recorded. 

91. poliUl n. sp.--Of the same general form as intequalU, but more slender 
and elongate, piceous black, shining with but few punctures or irregularities 
above. Head sparsely coarsely punctate, suboimque. Thorax about a third 
wider than long, sides strongly arcuate, base narrower than at middle, disc con- 
vex, a liasal depression opposite the scutelluni, surface very shining and sparsely 
punctate, at sides a little more punctate and opaque. Elytra smooth, very 
sparsely punctate, disc with very vague traces of sulci ; epipleurte well detlned ; 
proHternum rather wide, obtuse at tip. coarsely granulate, propleurse opaque, 
s|Mirsely punctate; met-episterna fully a half longer than wide. Alxiomen 
shining, s|iar8ely punctate. I^*gs muri(*ate. I^>ngth .60 inch. ; 15 mm. 

lieadily known by its slender form and polished surface. 

One H{)ecimen kindly loaned by Mr. Chas. Dury, of Cincinnati, 

collccteii in Arizona. 

91. infrqufftllM I^c, Ann. Lye. v, p. 129; Lac, Gen. pi. 51, flg. 5; pimeti- 
eoUis lAiv., loc. cit.-The sides of the thorax are here more arcuate, tlie hind an- 
gles well marked, not prominent, disc convex, closely covered with acute gran- 
ules, the middle of base deprewMid ; the olytnil Hculpture consists of intricate 
elevations with punctate interviiis, sometimes there is a vague tendency to form 
MMtie. The entire underside of the protlionix Ih covered with coarse shining 
granules, the ))rostenium moderately wide, the tip oval, stmietinies subacute; 
the niet-episterita are nearly as wide as long and granulato; epi))leune well de- 
fined in their entire extent. I/<uigth .51 --.(>.*> inch. ; 13.5— 1G.5 mm. 

Occurs in the southern partsof California, San Diego and eastward. 

HI. moriftUi Horn, Trans. Am. Knt. S<>c. vii. 1H7M. p. 5<J. — Oval, narrower in 
front, opatjue. Head vaguely and not closely punctate, each puncture with an 
elongate |iale scale. Thorax one-half wider at base than long, narrower at apex, 
sideH ftebiy arcuate, hind angles prolonged Hiightly over the humeri, disc convex, 
without me<lian iNiMal depression, surface mo<lenitely closely punctate, each punc- 
ture with a scale. Elytra widest behind the middle, convex, the disc with three 
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feebly defined, short coste, united by anastomosing lines without distinct punc- 
tnres in the intervals; proplenne opaque, sparsely granulate; prosternnm 
coarsely sparsely pnnctnred with semi-erect hairs, the apex oval or subtruncate ; 
epiplenne well defined. Abdomen coarsely not densely punctate. Ijength .48 — 
.66 inch. ; 12—17 mm. 

In some specimens received since the description of the unique, 
the thoracic punctuation is somewhat irregular, so that there is a 
tendency to form four smooth spaces, the two anterior spots being 
closer than the posterior. 

Occurs in Grant County, N. Mex., and in Arizona. 

SI. salcipennls Lee, Journ. Acad, iv, 1858. p. 18; Horn, Trans. Amer. 
Philos. Soc. xiv, 1870, p. 282, pi. xv, fig. 18. 

The Specimen described by Dr. LeConte still remains unique. In 
addition to the characters given by him the prosternum will be found 
moderately wide and obtuse at tip and with the propleurse punctate. 
The epi pleurae are well defined ; met-episterna a little longer than 
wide. Abdomen finely, evenly and not densely punctate. Length 
.60 inch. ; 15 mm. 

Llano Estacado, Texas. 

HI* robnsta n. sp. — Oval, sligbtly oblong, dull black, with slight luteous 
indumentum; labrnm with an acute, moderately deep notch. Head sparsely 
obsoletely punctate, each puncture with a small yellow scale* Thorax one-half 
wider than long, sides regularly arcuate, hind angles acute, prolonged backward 
over the humeri, base a very little narrower than the middle of the thorax, disc 
coarsely moderately closely and evenly punctate, each puncture with a small 
scale. Elytra veiy little wider behind the humeri, disc vaguely bicostate, the 
intervals with intric4tte elevations; prosternum very coarsely, sparsely punc- 
tured, the apex broadly truncate and slightly impressed ; propleurse smooth ; 
met-episterna sparsely punctate, longer than wide; epipleurse not well defined, 
except near the base. Abdomen coarsely sparsely punctate, intervals scabrous. 
Length .56 inch. ; 14 mm. 

This species resembles a Branchus more closely in form than the 
preceding species; it connects the latter very well with the next 
species. 

It is to be regretted that this species was not found by me in time 
to have it form a part of the Biologia series, but as the genus is here 
considered collectively, it has been thought advisable to nanie it. 

Collected by Dr. E. W. Palmer, in Coahuila, Mex. 

The following synonymy has been observer! : 

Uxechxui nncleaim Cas., Ann. N. Y. Acad. Sc. v, 1890, p. 176, is 
scarcely a variety of lacerta. 

Af<id(i amjustida ('as., loc. cit. p. 870, is a ?nale of murlcatHln. 

A. \ Pekcyphor\u<) connivens Lee, New Species, 18()6, p. 110, is 
the male of hifiirm Lee, as shown by additional specimens from 
I^)wer California. 

Typical 8|)ecinien8 of the above 8j)ecie8 have been examined. 
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AEOIAIilTEIi MaDD. 

The first appearance of this name is in the Dejean Catalogue, 
1837, p. 181, where it is placed among the Scydmtenidse. The next 
n-jtice of the name occurs in Bull. Mosc. 1845, i, p. 33, in the fol- 
lowing manner : 

EioMomaf califomica M. Noire et luisante, Ics ^lytres sont stri^ 
par sillons, tronqu^s h V extr^mitC* et uii peu dehiscentes. Les 
ant4*nne8 sont comnie chez les Scydniaenus. Serait-ce |)eut etre V 
ArrjitilUe^ debilUf, 

Tlie genus Eio$oma has never been described. Aegialites was first 
quite fully described by Mannerheim, Bull. Mosc. 1853, iii, p. 180, 
and the 8|)ecies del^ilis, Mannerheim remarks: '' I have examined 
three s|)ecimen8 ; one indicated as from California in the cabinet of 
Motschulsky, another taken at Sitkha by Fred. Sahlberg, and a third 
collecteil by Holml>erg at Woskresensk bay, peninsula Kenai." 

If we can accept the statement of Mannerheim, it is evident that 
l)oth he and Motschulsky had the same species before them, and 
that, bad as the description is, cdlifornicus will, by Mannerheim's 
admission, have priority over debilU. 

Recently a species has been collected in California by Mr. Chas. 
Fuchs difiering materially from debilUy and in a manner which could 
hardly have e8ca|)ed the notice of Mannerheim. 

Hctaid and thorax coniiiarativcly snioulh, the punctures indistinct and sparsely 
placed; elytra "Htriato-subsulcate" without distinct punctures; underside 
of iMKly nearly smooth cmlifornicuM. 

Head and thorax coarsely, mo<lerately deeply and rather closely punctate ; elytra 
vafcuely Hubsulcate and with rows of moderately coarse punctures ; under- 
side of body coarsely punctate, hut sparsely Fuclisii. 

Ae* FncllMii n. sp.— Oblong, piceous, surface with distinct bluish green 
luHtre. IIiMid mo<lerately closely punctate. Thorax a little wider than long, 
slightly narn)wer at apex than at base, widest in front of middle, sides slightly 
an*uate, disc moderately convex, rather coarsely and moderately closely punc- 
tate, median line finely impressed iKMteriorly. Klytra oval, wider behind, 
vaguely sulMtriate with coarse punctures moderately closely placed. Body be- 
neath and legs piceous, sides of body and alnlonien sjtarsely punctate. Length 
.10 inch. 9: '^•^ ")!"• '■> '"1^1^' ^ little smaller. 

In riilifornlcns the hind tibiie arc (juite abruptly bent near the 
a|)OX, in the prt?«ent species fe<?bly so. The two sjiecies differ con- 
.•*iderably in size, callfornlcug being nearly twice as long. 

Occun* in (jillfornia, Mendocino ('onnt;^ ; collecte<l by Mr. Cha«(. 
FucliH, to whom 1 owe the pair in my cabinet. 

TKANS. AM. KNT. HOC. XX. JUNK, 1893. 
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1IIECROSCAPII4 Lee. 

HI* fftreliCfft D. sp. — Oval, convex, a little more acate posteriorly, not twice 
as long as broad, ferraginous brown, somewhat shining, sparsely clothed with 
recumbent brown hairs. Head sparsely indistinctly punctate. Thorax sparsely, 
but regularly punctate, punctures finer in front Elytra a little more coarsely 
punctured than the thorax, the punctures sparse and a little more distant near 
the apex, each having a short hair ; scutellum entirely invisible. Body beneath 
a little paler than above, sparsely pubescent, sparsely punctate, the punctures 
of the abdomen finer and closer than on the metasternum ; mesosternum. as seen 
between the coxe, cordiform. Length .09 inch. ; 2.25 mm. 

This species is larger, more oval and convex than in clamconm, 
as well as different in color, the latter being piceous. In ardlca the 
punctuation is far more distinct, both above and beneath. The 
following are the essential differences between the species : 

Scutellum visible, base of thorax sinuate each side; mesosternum between the 
coxie narrow ; last joint of maxillary palpi oval, obliquely truncate, longer 
than wide; eyes moderately coarsely granulate clA¥i€Ornis* 

Scutellum invisible, base of thorax regularly arcuate ; mesosternum between the 
coxie cordiform ; last joint of maxillary palpi oval, squarely truncate, about 
as wide as long; eyes very coarsely granulate itrctiefli* 

These characters might be considered generic, but for the present 
the two species are but associated under one name. Should it be 
thought advisable to separate the two the name Orioscapha may be 
used for arctica. 

In the original description of Microscapha, Dr. LeConte states that 
the frontal suture is distinct, but on examination no suture is visible 
in either of the above species. 

O^ arctica, two specimens were captured at Fort Wrangel, Alaska, 
by Mr. Wickham, who has kindly presented me with one of them. 
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— Elytral markings GaleruceUa americana. 

- ** •• texvittata. 

integra. 

notulata. 

notata. 
~ ** ** xanthomelmfM. 

-Middle tibiae % and Q of PhpllecihrKs, 
-A I) ten use % and J of P. gentilia. 
— Antennse % and $ of ^- dortalis. 

-La.< ventral segments % and Q of Galerucelln eavieoUia. 
—IjA&X ventral sef^nients % and 9 of GaleruceUa americana. 
-Outline of Androlffperua ftUvn* %. 
—Ventral segments of the same. 

— Elytral markings Diabrotica connexa. 

- *' ** picticomit. 
" MalacoBoma vittipfnne. 
" Triarius trivittattu. 

—Head and thorax Daeoderus atriaticepM. 
•* ** " Utvipennia. 

— '* ** domtnicensU. 
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IVotes on Bees, with Deseriptions of New Speeies. 

BY CHARLES ROBERTSON. 

Spheeodes •tj^lns 9— Black, Bhining, clothed with thin white pabes- 
cence, slightly inclining to fuscous on the vertex and disc of mesothoraz : man- 
dibles not dentate, honey-yellow ; flagellum testaceous beneath; vertex not tu- 
l>erculat«; disc of roesothorax with coarse, moderately close punctures, rugose 
anteriorly, metanotum with semi-circular enclosure having coarse reticulations; 
tegulfe tetttaceous exteriorly; wings hyaline, slightly dusky towards the tip, 
nervures and stigma fuscous; apical joints of tarsi dull testaceous; abdomen 
shining and irapunctate at base, l>ecoming more opaque and more punctate on 
apical segments; first and second segments red, with a fuscous patch on the disc 
of each, remaining segments black, more reddish laterally, and with broad, dull 
testaceous, apical margins. I>ength 5 mm. 

% . — Resembles the 9 ; ^^^ antenne darker, not moniliform, third and fourth 
joints subequal. enclosure of metanutum a little less distinct, tarsi a little paler : 
abdomen with sides of first, second, and sometimes third segments red. length 
5 mm. 

Hab. — Illinois; one female, seven male specimens. This :4{)ecies 
closely resembles S, mandlbularia Cr., but may be distinguished by 
its larger size, simple mandibles, n)ore closely punctured mesothorax, 
darker colored abdomen, and darker tarsi. 

Hfftllet UM iftrenAtns 9 • — 1*^^" species closely resembles H. timilis Sm., and 
probably hHS l>cen confused with that species. It is distinguished by its form a 
little mort? nibust. its clypeus a little less produced : metathorax broader, shorter, 
rounded posteriorly, instead of being sharply trun<*ate; metanotum more irreg- 
ularly reticulated; hind spurs with the teeth less obvious; abdomen not so 
black, a little more punctured, the apical margin more broadly testaceous. 
Length 7—9 mm. 

Hab. — Illinois; thirty-five specimens; I think this is the insect 
identified as H, similU by Cresson in his " Hymenoptera Texana." 
//. fihniiis was so named from its resemblaiu^e to H. lexicozonim^ a 
h{)ecie8 with sharply truncate metathorax. 

HAllrtuM monnlns Sm. 

Prof. J. P6rez, of Bonieaux, France, has sent me specimens of 
thi.s 8|)ecies from Europe, with sfU'cimens received by him from 
Canada. He regards them as identical. H, discus 8n). is probably 
this s|)ecies. The American Entomological Society's collection con- 
tains numerous specimens from New Hampshire. 

Hitlirtns pArallelnn Hay (= //. oeeidentalh Vr.). 

Say descril>es his s{)ecies as having the ** wings and feet ferrugin- 
ous," which is a sufficient characterization of it. Smith, who evi- 
dently never saw Say's sj)ecieH, suppow'd Jl. lerouxii Ixjp. to i)c the 
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same. It is common in Illinois, and there can be no question about 
its being the insect found by Say in Indiana. 

Halieins leroaxii Lep. (= H. paraUelut Sm. nee Say.) 

Halietns eoernleafi 9 .—Head, thorax and abdomen above of a uniform 
brilliaut bine, smooth and shining, clothed with thin pale pubescence: face 
broad, clypeus slightly produced, mandibles rufous before apex, antenn» dull 
testaceous beneath towards tip : niesonotum and scutellnm sparcely and finely 
punctured; metathorax retracted, truncate, the disc with longitudinal raised 
lines. Wings hyaline, nervures and stigma fuscous, teguin piceous. Legs fus- 
cous or dull testaceous, hind spur with three or four teeth. Abdomen shining, 
almost impunctate. with very thin white pubescence. Length 6 mm. 

% . — Resembles the female : face rounded, clypeus abruptly, but not strongly 
produced ; antennn moderately long, dull testaceous beneath ; the tarsi, and 
sometimes the knees, pale testaceous. Length 5 — 6 mm. 

Hab, — Illinois ; four male and five female specimens. It is easily 
separated from the rest of our Halictus by its blue color, 

Aag€»ehlorA siinilis 9* — Oreen, the thorax and abdomen more golden, 
clothed above with yellowish pubescence ; labrum, middle of mandibles, flagel- 
lum, nervures, stigma and tegnlie, base and apex of tibiss and tarsi, and narrow 
edge of abdominal segments testaceous; mesothorax evenly punctured in the 
middle, reticulate on the sides; metathorax retracted and rounded posteriorly, 
disc with fine longitudinal lines not reaching the apex, which is smooth and 
shining. Wings hyaline. Legs dull testaceous, hind spur serrate with numerous 
fine teeth. Abdomen beneath dull testaceous. Length 4 — 6 mm. 

%. — Resembles the female; apex of clypeus, labrum, mandibles, except tips 
and tarsi, whitish ; antennse beneath and tibise almost entirely testaceous ; fourth 
ventral segment broadly emargiuate. Length 5 — 6 mm. 

Hab. — Illinois ; nine male, nineteen female specimens. This spe- 
cies is very closely allied to A, pura Say. It differs in its smaller 
size, golden color, in the antennse, tegulss, nervures, legs, etc., being 
more extensively testaceous. The metathoracic striae do not reach 
the edge of the truncation, as is commonly the case in A, pura. It 
resembles A. auraJUij as described by Smith, but the disc of the 
metathorax has no enclosed space " surrounded by a sharp curved 
ridge." 

Angoehlora labrosa Say. 

This species is common in Illinois. It has abundant characters 
distinguishing it from A. pura and -.4. simUia, one of the most ob- 
vious being its mesothorax evenly punctured and not reticulated on 
the sides as in those s{>ecies. The mule is distinguished by the fourth 
ventral segment not being broadly emarginate as in A. pura and A. 
nimilU. 
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A«|^oehlora matildA ^.^Qreen, with bluish and parplish reflections; 
cljpeas produced, sides of face with coarse reticulations, apex of niandihles ru- 
fous, flafcellum dull testaceous at tip beneath ; mesoscutum and scntellum cov- 
ered with coarse reticulations; metathorax rounded posteriorly, the disc short, 
shorter than scutellum, hardly longer than post-scutellum. with coarse longitn- 
dinal ridges terminating at a waved salient ridge at the edge of the declivity ; 
wings yellowish hyaline; uervu res, stigma and tegulff^ exteriorly dull testaceous; 
femora green, tibiie and tarsi fusc^- ferruginous, hind spur serrate with numerous 
fine teeth ; abdomen shining, minutely punctured, with thin pale yellowish 
pubescence. Length 7 mm. 

Hab, — Florida ; two specimens taken at Inverness, Citrus County. 

A«KO«hlora anstrina 9 •—^i^^n* with bluish reiections; clypeus pro- 
duced, mandibles rufous at tip, flagellum towards tip testaceous; face above in- 
sertion of antennae evenly punctured, mesoscutum anteriorly shining and slightly 
rugose, elsewhere evenly punctured ; metathorax rounded posteriorly, disc about 
as long as postscutellum, finely rugose with irregular longitudinal ridges: wings 
hyaline, slightly dusky towards tips, nervnres, stigma and teguln testaceous; 
femora and tibiie exteriorly greenish, tarsi dull ferruginous, hind spur serrate 
with numerous fine teeth; abdomen minutely punctured, clothed with thin 
pale pubescence. Length 6 mm. 

Hab. — Florida ; one specimen, taken in Citrus County. 

All of the species of Augochlora mentioned above agree in having 
the hind spur serrate with numerous fine teeth and form a distinct 
section of the genus. Another section, to which belong A. Incidula 
8m., A. sumptnasa 8m. and A. humernlU Pttn., is characterized by 
having this spur provided with four or five long teeth. 

Ag«po«t«inon nigrieornis F. (= HalietuM splendent Lep. = Agapo$te- 
man mruginotue Sm.) 

The male can be separated from other males of the genus known 
to me by its robust posterior femora, " femoribus posticis incrassatis,'* 
Fab., Ent. 8y8t. ii, 313. I have eight male and female specimens 
taken in Florida. 

Agapoiit^inon radiatns Say {Angochhra radiata 8m., B. M. Cat. Hym. 
i, 80 = AgapcHemon pmiehra 8m.). 

It is evident that 8mith has referred 8ay*s species to Augochlora 
and redescribed it under Agapodemon. The male of this species is 
smaller than that of A. bicolor, has the hind femora a little more 
robust and the metanotum more rugose. 

Ainipoiilenion tezanns Ct. 

This species occurs in Illinois. The male may be distinguished 
from those of the preceding by its white pul)escence, and by its 
metanotum with a distinct triangular enclosure. 
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Agaposlemon bieolor 9 • — Head and thorax green, the abdomeii black : 
clypea8 produced, black at apex, mandibles at base pale yellow, at tips rufo- 
piceous ; anteunse black, flagellum testaceous beneath ; face with confluent punc- 
tures, niesoscutum densely punctured, the punctures becoming confluent ante- 
riorly, metauotum less rugose than in A. radiatut ; wings yellow hyaline, ner- 
▼ures, Htigma and tegule testaceous, the latter with a pale yellow 8}>ot in front; 
anterior and middle femora black, anterior and middle knees yellow, elsewhere 
the legs a more or less dull ferruginous; abdomen closely and finely punctured, 
basal margins of all the segments with dense, appressed, pale pubescence, more 
or less interrupted in the middle. Length 10 — 12 mm. 

% . — The male resembles that of A. radiatut, but is distinguished by its larger 
size, slightly more slender femora, its metanotum less rugose. Length 10 — 12 mm. 

Hab, — Illiuois; a common species. 

Agaposlemon tricolor Lep. 

The description gives the ornaments of the males of either of the 
above the species. An examination of the type woukl be necessary 
for its determination. The males of the different species are very 
difficult to determine, but they show a metathoracic sculpture like 
that of the females to which they belong. A, nigricornis, however, 
as observed above, can be distinguished by its thickened hind femora. 

Andreaa serotiiiA 9* — Black, clothed with thin pale ochraceous pubes- 
cence: clypeus finely roughened, hardly shining, with large, sparse punctures; 
basal process of labrum subtriangular, broadly truncate at tip; mandibles at 
H})ex rufous, flagellum beneath dull testaceous; mesonotum finely roughened, 
with sparse, shallow punctures: enclosure of metanotum large, rather coarsely 
reticuliited. Wings fulvo-hyaline; nervures, stigma and spot on tegulte testa- 
ceous. Legs, especially the tarsi, fusco- ferruginous. Abdomen minutely rough- 
ened and finely punctured, apical margins of segments pale testaceous, 2-4 
slightly depressed and bearing interrupted fascis of whitish pubescence: anal 
fimbrite fulvous. Length 7—8 mm. 

% . — Head broader than thorax, clypeus shining, finely and sparsely punctured, 
thinly pubescent, apex strongly produced and widely emarginate at tip : mandi- 
bles lung, decussate, rufous at tip; flagellum testaceous beneath, cheeks strongly 
))roduced behind the eyes and surrounded by a carinate border, vertex nearly 
curinatu: tegulfe more testaceous than in female. Legs dull ferruginous, tarsi 
testact'uus. Abdomen fusco- ferruginous, shining, margins of segments pale 
testaceous, but hardly fasciate. Length 7 mm. 

Hah. — Illinois ; six females and three male 8|)ecimens. The female 
resembles A. flcivo-clypeaia ISm. 

Aiiflreua MCUtellarls 9- — Black, putrescence beneath pule ochraceous. 
above inclining to fulvous, esi)ecially on the scMitelluni and post-scutelluni. where 
it is dense and bright; cly{)eus shining and inipunctute medially, rather closely 
punctured and thinly pubescent laterally : basal process of labrum subtri.ingular. 
broadly rounded at tip; mandibles rufo-piceous at apex ; antennae black : meno- 
luitinn minutely roughened, almost impunctate. clothed with thin, pale, fulvous 
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pubwceuoe, the scutellum posteriorly and post-acutellam with rather long, 
hrif(ht fulvous pubescence: enclosure of nietanotum reticulated at base. Wings 
fusco-h valine; nervures, stigma and tegule dull testaceous. Legs black, apical 
JointM of tarsi ferruginous. Abdomen finely roughened and feebly punctured, 
apical margins of segments narrowly pale testaceous, with thin fascife of pale 
pul»eaciMice, anal fimbria fuscous. Length 8 mm. 

^.—Resembles the female, the pubescence a little paler; the clypeus yellow, 
with a triangular black spot on each side; basal process of labruui subquadrate, 
Hhorter than broad. Length 5 — 7 mm. 

Hah. — Florida ; tweiity-aix teniale, eight male specimens. This 
<9|)ecies closely resembles A, flavo-clypeata Sm., but may be distin- 
guit«lieil by its darker wings, fulvous pubescence, etc. 

The Ph»l»«gidA Heeoslelhi of the United litates. 

BY NATHAN BANKS. 

The Mccoetethi (Laniatores) have two claws to each of the four 
IKtsterior tarsi, or else a compound claw ; the Plagiostethi (Palpa- 
tores) have one simple claw to the tarsus of each leg. Two families 
of the Mecostethi have been recorded from the Unite<i States in the 
following literature: 

Hay. — An Account of the Arachnids of the United States. Journ. Acad. Nat. Sci. 

1821 : Complete Writings, LeConte. 
Tellkampf.— Beschr. ein neu i. d. Mammuth-Uole in Kentucky aufgefund. Gat- 

tung. V. Qliederthieren, Arch. f. Naturgesch. 1844. 
Cope.- On the Wsrandotte Cave and its fauna, Am. Nat. 1872. 
Himon.— Opiliones Mecostethi, Ann. Soc. Knt. lielg. 1871). 
Hublmrd.— Two days* collecting in the Mammuth (^ve, etc.. Am. Ent. 1880. 
Packanl.— New (.'ave Arachnida, Am. Nat. 1884. 
Packarl. -The Cave Fauna of North America, etc.. Nat. Acad. Sci. 1887 (?) 

The two families niuy be separated as follows : 

Hind pair of coxfe free at apex, spiracles obscure PHALANQODID^. 

Hind coxw wholly united to the venter, spiracles diHtinrt COSMBTIDJB. 

Our sjHicit*** of Cosmetidaj apparently belong tit one genus, which 
\ia» some of the characters of (Jynorta, and 8o?ne of Vononea. As 
Cyiiorta is the older and l)e9t known, 1 adopt that name for them. 
The €»ye-tul)ercle is almost obliterated, with only a few small gran- 
ules, the eyes widely separated, the legs short and tarsus I with five 
joints. Tiie palpi have the second joint short, concave within ; the 
third still sliorter, widest at tip; the fourth longer than the others, 
with the? sides flattened; the lifth short, with a long claw. The 
palpi are usually appres.«ed to the fac<\ so as to cover the mandibles. 
The three specie?* known to me are separable as follows: 
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Two acate spiaes near end of donal shield ~^ omiftUu 

Two roanded tubercles ioitead of spines Najrii. 

Neither spines nor tabercles -biiilACalffttm* 

Cjrnorto ornata Say. 

This species is found in the southeastern part of the United States, 
usually under rotten logs. The young are lighter colored, and with 
long, slender palpi. 

Cjrnorto Hmjii Simon. 

This was described as omcUa Say by Wood, but is plainly a differ- 
ent species. It is usually without the white lines on the dorsum that 
are so common in amata. It ranges somewhat more northward than 
that species, extending up to Kansas. It is found under and among 
dead leaves. 

C^norta bimacnlata n. sp. Length 4 mm.; width 2.9 mm.; femnr IV 
2.5 mm. — Color: dorsum brownish red. with two long, somewhat Innate white 
spots near the end of the dorsal shield ; venter red. Legs yellowish, marked 
with fuscous toward their tips. Body finely granulate, without large tubercles 
or spines ; hind margins of the posterior segments furnished with a rtfw of small 
tubercles. Legs 4-2-3-1 ; femora III and IV curved ; patelle and tibise III and 
IV roughened. 

A smaller species with shorter legs than the other two. San Diego, 
Cal. ; given me by Dr. Geo. Marx. 

The Phalangodidse are represented by four genera : 

But one compound claw to each of the four posterior tarsi ; palpi not as long as 

the body Aclerobunns. 

Two simple claws to each posterior tarsus. 
Eye-tubercle pointed, arising from the anterior margin ; palpi shorter than the 

body SItalees. 

Eye-tubercle arising from the middle of the oephalothorax ; palpi as long as 
body. 
Second joint of palpi more than three times as long as wide ; legs very long. 

Phalanffodes. 
Second joint of palpi about twice as long as wide; legs much shorter. 

Seoiolemon. 
Phalangodes Tellk. 
Aeanthoekeir Lucas. 
Phrixit Cope. 

This differs from Scoiolemon in having much longer legs and more 
slender palpi. We have two species: 

Eyes none, no spines on body; cave form armata. 

Eyes present, spines on body, non-cavernicolus spinirpra. 

Phalaiigodes armata Tellk. 
Phrixia langipM Cope. 

Mammoth Cave, Kentucky. 
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PhalAnf(odes spinif^ra Pack. 
iSouthetn Florida. 

Aeololemon Lacaa. 

PKainnffods$ Simon et Packard (in part). 
Erehowuuter Cope. 
Ptpekc9iniM Sorer. 

ttcotolemoii ll«¥eseens Cope. 

This was described from Wyandotte Cave ; it has since been found 
in cav(»s in Virginia and Kentucky. What I consider as the same 
s|)ecies occurs under stones on the Virginia shore of the Potomac 
near Washington, D. C. This outK)f-d(H>r form does not differ much 
from cave specimens ; there are three quite large projections near 
the ba.<<e of the second joint of palpi. All the forms vary in the 
numl>er of tarsal joints. Some cave specimens are blind, and form 
the variety ecectim Pack. ; others from Weyer's Cave are darker and 
spotte<l, and form the variety iveyereiisis Pack. 

SITAIiCES Simon. 
Thiii genus is given by Simon to two species from the Isle of Re- 
union ; a form from California seems to belong to the genus, or else 
it will form a new genus closely allied to SUalces. 

mUllees ealifbrniea n. Bp. Length 2 mm.--CoIor yellow, venter paler, 
legs whitish towards the tips. Body oval, truncated in front, rounded hehind ; 
cephalothoraz about twice as wide as long, the suture separating it from the ab- 
domen obsolete at the sides, the surface finely granulated, with a few larger 
granules near the meson and some on the posterior sides. Eye-tubercle large, 
arising from the anterior margin, about one-half the length of the cephalothoraz, 
much roughened and finely granulated ; eyes near the base of the tubercle. An- 
terior segments of the abdomen united, finely granulated and with about six 
transverse rows of larger granules or tubercles, somewhat irregular on the ante- 
rior sideM, the posterior rows larger than the anterior: beyond are throe trans- 
verse sciitfB or segments, connected by a yellowish membrane ; these have a row 
of tubercles on their posterior margin, and the last scuta also a row on its ante- 
rior margin ; seven finely granulated scute on the venter. Palpi with the first 
joint short ; second more than twice as long, with three projections below, rough* 
eued above; third short, gradually enlarged from base to tip, with two prelections 
above and one below ; fourth longer than the third, with two large projections 
below and several short ones alH)ve; fifth Joint shorter and smaller than the 
fourth, about as long as the third, with two projections below, the claw at tip 
long and stout; all the projections tipped with stiflT hairs as usual. Legs short, 
finely roughened with many short hairs. 

One specimen has a large »pine on the hind trochanter. Southern 
California. 
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SCIiEROBUHrrS gen. nov. 
Each of the four posterior tarsi has but one claw, which has on 
its sides one or two curved projections. The palpi are shorter than 
the body, and the dorsal shield shows traces of the basal abdominal 
segments. The eye-tubercle is rounded, situated near, but not quite 
upon, the anterior margin. Otherwise the genus is similar to Sco- 
iolanati. S, rohudus is the type ; two species are known to me. 

Color red. tips of legs black robustas. 

Color brown, tips of le^ yellowish brnnnens. 

Selerobunns robnsta Pack. 

Packard first described this under the genus Scotolemon, after- 
ward referred it to Phalangodes. His figure of the palpus on Plate 
XII (Cave Memoir) is poorly drawn, there being no third joint 
represented. The figure in the text (Cave Memoir, p. 48) is prob- 
ably that of a male, the female has the second joint of the palpi less 
gibbose than the male. The four posterior claws have one large 
projection each side. The anterior femora have three or four little 
tubercles, tipped with a stifiT hair. 

It was described from Utah. I have it from Colorado and Wash- 
ington State (Trevor Kincaid). 

Selerobannn brnnness o. sp. LenRth 2 mm.-- Color brown, paler on 
the cephalothorax : legs brown, a little darker than the body, their tips yellow ; 
palpi yellow : venter brownish yellow. The eye-tubercle is roanded like robuM- 
tua, a little closer to the anterior margin than in that species. The dorsum and 
legs have many little tubercles, each tipped with a stiff hair or bristle. These 
are quite prominent on the tibie and patelle of the legs; there are two of these 
tubercles near the base of femur I. The palpi are very short, not half the length 
of the body : Joint two is not as enlarged as in robuttua, about twice as long as 
wide, and with two short projections below ; joint four is barely longer than 
wide, and has two projections below; joint Ave is nearly as long as joint two. 
and has four or five projections below ; the claw is nearly one-half as long as the 
joint. The legs are very short; leg I not as long as the body, femur II not as 
long as the cephalothorax is wide. The four posterior claws have two curved 
projections each side. 

Washington State (Trevor Kincaid). 
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CATAI.OGVE OF THE ODONATA (DRAGONFLIES) OF 
THE ¥H;INIT¥ OF PHILADELPHIA, WITH 
AN IHrTRODdCTIOlir TO THE STUDY 
OF THIS GROUP OF INSECTS. 

BY PHILIP P. CALVERT, 
Fell^to in Biology ^ Univtrtity of Pennsylvania, 

(Plates II and III). 



Such eminent authorities as the Baron de Selys-Longchamps, Prof. 
Uhler and Mr. McLachlan, have at different times expressed the 
opinion that the number of species of Dragonflies is decreasing, at 
least in well-settled districts. The causes for this decrease are prob- 
ably to be found in the pollution of the waters in which the nymphs 
live, and the filling up of ponds which formerly served as centres of 
propagation. Such being the case — and it is also true of other groups 
of animals — it seems advisable to bring together in permanent form 
such records as exist of the dragonflies of Philadelphia and its neigh- 
borhoixl, of their times of appearance, and of other biological facts 
concerning them. While such a descriptive catalogue as the present 
would be of greater value if it treated of a larger area, yet too large 
a pro{K)rtion of the species of the Eastern United States, for instance, 
remain |>ersonally unknown to the writer to render such an extension 
advisable. 

The data upon which the present Catalogue is based are — speci- 
mens in the collection of the American Entomological Society, col- 
lected chiefly by Mr. S. F. Aaron, and in that of the Wagner In- 
stitute of Science by Mr. C W. Johnson ; those gathered by Dr. 
Henry Skinner and Messrs. C. W. Johnson, Philip Nell and Philip 
Laurent, and generously placed by them at the writer's dis]K)sal ; 
while the principal source has been the writer's own observations 
made in Delaware County, Pennsylvania, during the Summers of 
1886-J>3. For the years 1888-92, a record was made each day for 
each species observed, but other occupations prevented continuous 
daily observations, so that future observers will probably add much 
to the facts here given. 

TBANS. AM. KNT. SOC. XX. (19^) 8KPTBMBBS. 1803. 
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The scope of this Catalogue is set forth on page 266. In defining 
the major groups and the genera, the endeavor has been to so state 
their respective characters as to separate them from all other groups 
of like rank wherever found, and not merely with reference to North 
American forms. While not as much can be claimed for the specific 
definitions, yet there, too, a similar attempt has been made ; these 
throughout have been newly drawn up from specimens, except in 
the few cases noted in the text where such were not available. Only 
selected references to previous descriptions of species are given, in 
view of the existence of the synopses of Dr. Hagen and Mr. Banks. 
The classification of the Calopteryginse, Agrioninse, Gomphinse and 
Cordulinse follows very nearly, although oflen in reverse order, the 
latest published views of Baron de Selys, and of the Aeschninte, 
those of Dr. Karsch, while a new arrangement of the Libellulinse 
has been employed. 

The distribution of each species is given in full, and the informa- 
tion on this subject will, in many cases, be found to greatly exceed 
that already published. That it has been possible to do this is owing 
to the labors of collectors who have submitted their specimens to the 
writer for examination, and whose results have not, save in two or 
three cases, been published. Such are the collections made by Miss 
Mattie Wads worth, at Manchester, Me. ; Mrs. A. T. Slosson, at Fran- 
conia, N. H., and in Florida ; Miss A. M. Sharp, in Tama Co., Iowa ; 
by Messrs. J. P. Moore, at York Harbor, Me., Lake St. Regis, N. Y., 
and with D. J. Bullock, in the Bahamas ; Prof. F. L. Harvey, 
at Orono, Me. ; W. Sheraton, Pictou, N. S. ; P. C. Truman and E. 
S. Cheney, S. Dakota; Prof E. T. Owen, Dane Co., Wis.; J. F. 
Schafer, Mt. Pulaski, 111. ; F. S. Jones, Chincoteague and Assateague 
Is., Va. ; E. V. Beales, Denver, Col. ; G. D. W. Williamson, Dobb's 
Ferry, N. Y. ; C. C. Adams, Bloomington, 111. ; A. L. Babcock, 
Sherborn, Mass. ; T. D. A. Cockerell, Las Cruces. N. Mex. ; A. 
Davidson, M.D., Los Angeles, Calif ; W. D. Richardson, Freder- 
icksburg, Va. ; H. L. Walker, Belvidere, 111. ; G. Miller, York, Pa. ; 
Prof. O. B. Johnson, Seattle, Wash.; F. H. Hillman, Reno, Nev. ; 
W. J. Fox, Jamaica ; E. F. Hitchings, Worcester, Mass. ; C. W. 
Johnson, Dover, N. J., and Great Wicomico River, Va. ; Michigan 
and Colorado Agricultural Colleges; and by the writer in the White 
Mts., N. H., iSaratoga, N. Y., and Sea Isle, N. J. 

From time to time the writer has been requested to name such 
books as would serve as introductions to the study of this group of 
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insecto. It has not been possible to answer such questions satisfac- 
torily, owing to the lack of any work, in English at least, which 
treated of the structure and development of the Odonata, save in a 
brief and general way. Part I of the present paper is intended to 
supply this deficiency, and, by mentioning those topics on which 
present knowledge is insufficient or wanting, to suggest subjects for 
investigation. It has been taken for granted that those who will use 
it are already acquainted with the structure of insects in general and 
the technical terms used in connection therewith, to at least the ex- 
tent contained in the introductory chapters of Comstock, or of Pack- 
ard, or in the papers on '* Elementary Entomology" contributed by 
the writer to EntomologiccU News from May, 1890, to April, 1891 ; 
and in treating of the embryonic development a knowledge of the 
elementary facts of embryology is presumed. While free use has 
been made of the existing literature in its preparation, by far the 
larger portion of Part I is based on personal dissections, and some 
details are introduced which are believed to be new, e. g, the descrip- 
tions of the cephalic muscles (pp. 171-2), main trachesB (p. 179), 
development of the skeleton of the nymph (pp. 195-8), and the view 
of the phylogeny of the subfamilies (pp. 211-214). 

The writer is indebted to his brother, Mr. Frederic B. Calvert, for 
the table on page 208. As stated in the text, this table is based on 
Mr. Kirby's Catalogue, but it is highly probable that many of the 
species containecl therein will hereafter prove to be mere varieties, so 
that the figures in the table rather overstate the facts. 

Valuable aid has been rendered by Mr. Chas. W. Johnson in sup- 
plying specimens and dates ; by Dr. G. H. Horn, in comparing speci- 
mens of Diplax with the types in the Museum of Comparative Zo- 
ology at Cambridge, Mass. ; by Mr. Samuel Henshaw, in a similar 
way for Aeschna clepsydra and Libellula exiuta in the same museum ; 
while Mr. H. P. Moore opportunely presented the nymph of Ckdop- 
teryx maculaia (afterwards raised to an imago) figured in part on 
Plate II. fig. 8. 

Fig. 2 is after Walsh, figs. 33 and 34 are copied from Korschelt 
and Heider's Lehrbuch ; all the others are original. 

Biological School, 
University of Pa.. 
Philadelphia, Sept. 19. 1893. 
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A GENERAL ACCOUNT OF THE ODONATA. 



Names and Definition. 

The insects technically known as the Odonata have received the 
popular English names of Dragon (lies, Darning-needles, Bad-man's- 
ncoiUcs, Devil's darning-needles, Snake doctors, Mosquito hawks and 
Horse-stingers. Some of these names testify to that widespread, but 
quite unfoundeil belief in the harmfulness of these creatures to man, 
which is by no means yet extinct. 

Philip Andreas Nemnich, in bis Allgomeines Polyglotten-Lezicon der Natar- 
geachichte, article Libellula, has brought together many popular names of the 
dragonfly in various languages, especially from the German. A selection is 
added: German. Wattemympfe, Watterjungfer (water maiden); French, demai- 
$elle; Spanish, Nadadora ; Portugese, Motea que da grandet pieadas (fly with the 
great stings) ; Italian. Cevettone, Saetta (arrow) ; Dutch, Juffer, Seherpttekendevlieg 
fsharp-sticking-fly) (McI.Achlan); Danish, Guldimed ; Swedish, TrotUianda. 

In the classification of Linnicus, the dragonflies appear as the 
genus Libellula of the onler Neuroptera. Fabricius was the first to 
a[)ply to them the name Odonata* (Ent. Syst. ii, p. vi, 373, 1793), 
to designate his fifth ' Classis' of the Insecta. Subsequent writers 
have variously regarded the group as a family or as a sul)order, 
either of the Neuroptera or of the Pseudoneuroptera, retaining the 
Fabrician name. Still other, and for the most part later authors 
regard the Odonata as an order of the Ametabolous, Hemimetabo- 
Ions or Homomorphous series of Insects. 

The zoological characters of the Odonata are : 

Insects with an incomplete metamorphosis. Alimentary canal 
without ca^ca. Seven pairs of abdominal ganglia. Malpighian 
tubules numerous (50-70). 

Imago. — Head of conspicuous size, its prothoracic articulation 
very mobile ; antcnmc short, awl-like (subuhite) ; eyes large ; three 
ocelli ; biting mouth-partn, labium proportionately large. Prothorax 

• (JnHjk 'oiowi, oaorrof (odotis, odontos), a tooth, referring presumably to the 
toothed mandibles. 

TBANH. AM. RNT. DOC. XX. (20) JULY, 1803. 
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much smaller than the other two thoracic segments, which are closely 
united to each other ; tarsi of three joints ; wings large, flat, mem- 
branous, many-veined, of nearly equal length, furnished with an 
opaque pterostigma on the front margin near the apex. Abdomen 
of ten distinct and one anal segment, terminated with a pair of un- 
join ted, dorsal appendages. Males with the external opening of the 
testes on the ventral surface of the ninth abdominal segment, penis 
and accessory genital organs on the ventral surface of the second 
segment, and one or two terminal, inferior, abdominal appendages. 
Females with the vulva at the ventral apex of the eighth abdominal 
segment, no inferior, terminal abdominal appendages. 

Nymph (i.e. the form from egg to imago) aquatic ; labium (mask) 
of large size, protractile, and functioning as a seizing organ. Res- 
piration by tracheal gills. 

The divisions here recognized are : 
Order ODONATA. 

Suborder Zygoptera. 
Family Agrionid®. 

Subfamily Calopteryginae. 
Subfamily Agrioninse. 
Suborder Anisoptera. 
Family Aeschnidse. 

Subfamily Gomphinse. 
Subfamily Cordulegasterina^. 
Subfamily Aeschninse. 
Family Libellulidse. 

Subfamily Cordulinte. 
Subfamily Libellulinse. 
They are defined in Part II. 

1. Structure of the Imago. 

THB skeleton. 

The most prominent external features of the Odonata are the large 
.^ize of the head and its distinctness from the rest of the body, the 
compact thorax bearing the powerful and many-veined wings, and 
the length and slenderness of the abdomen. 

Of the head (Pi. Ht fig- 1 1 ). by far the most conspicuous parts 
are the eyes. Even in those forms (Agrionidffi) in which they oc- 
cupy the relatively smallest area of the head, their proportionate 
size is only occasionally equaled in other groups of* animals. In all 
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the Odonate gnmps, the eyes occupy the lateral parts of the head, 
being mainly restricted to that region in the Agrionidce, and there 
the head is transversely elongated ; reaching farther towards the 
mid-dorsal line in the Gk>mphin8e, meeting at a single point on the 
top of the head in the Cordulegasterinse ; finally, in the Libellulidie 
and the Aeschninse being connected for at least some little distance, 
and here the head is globose. It is in various genera of the Aesch- 
nince that their connection is proportionally greatest, and the eyes 
themselves relatively largest, and these same genera include those 
s|)ecies whose flight is most powerful. 

The facets are hexagonal in shape, and where the eyes meet dorsally, those 
of the upper surface are larger than those of the lower. In such cases a gradual 
transition in sise from one to the other exists, but in many Libellulinn the facets 
of about the upper third of each eye are distinctly marked off in size from the 
lower ones, the line of separation being nearly horisontal. Below this line a 
gradual difference in size downwards is found. In life the color of the eyes \tk 
darker above and becomes paler below. 

The epicrmiium occupies a very large part of the area of the head. 
In the Agrionidie, it completely separates the eyes from each other, 
hut is itself divided into right and lefl halves except at the vertex, 
frons, and for a short distance above the posterior foramen. This 
division h made — beginning at the frons and proceeding forwards, 
downwards, backwards and upwards — by the clypeus, labrum, mouth 
parts, gula, posterior foramen and occiput. The occiput, however, 
although diHtinct in the Anisoptera, ap|)oar8 to be so com))letely 
fused with the epicranium in the Zygoptera that no sutures are 
visible. 

Names have been applied to different parts of the epicranium. 
The most dorsal portion, and e8j)ecially the region of the ocelli, is 
the tvrter. Between the vertex and the clypeUfe is the fronA ; the 
[)lace of insertion of the antennie may be considered to mark its 
posterior boundary. Since each eye is encircled by epicranium, that 
[M)rtion lying l>etween the eye and the ciyjHius and mouth-parts is 
the fjena. Lastly, the hindermost part of the head is sim|)ly referred 
to as the rear of the head, or the r&ir of the eyen; the right and lefl 
halves of thi^ part unite with each other above the [)osterior foramen 
and l>elow the occiput, but the uniting suture is usually obliterated. 
On either side of the posterior foramen is a groove in which glides 
a tulHjrcle of the prothorax to furnish the articulation of head and 
thorax. 

TKANS. AM. ENT. 80C. XX. JULY. 1803. 
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The preceding description of the parts of the epicranium applies 
to the Agrionidse and the Gomphinse, except that in the latter the 
occiput is separated by distinct sutures in front and on either side, 
but behind it fuses with the epicranium. In the remaining groups, 
where the eyes meet in a greater or less extent on the top of the 
head, the area of the epicranium is much reduced. Little remains 
of the vertex, except that part included between the ocelli, which is 
elevated and oflen characteristically shaped in different genera ; it 
is the frontal vesicle of some authors. The gense are almost entirely 
obliterated. The frons is bent on itself at an obtuse angle so that 
two surfaces may be distinguished, one horizontal (superior surface), 
the other more or less vertical (anterior surface). Behind the eyes 
the epicranium continues to occupy a considerable area. 

The ocelli are three in number, placed upon the vertex in the form 
of an isosceles triangle with its apex directed forwards. The ante- 
rior ocellus is the largest of the three. 

The occiput is situated at the upper, median, posterior portion of 
the head from the vertex backwards and downwards to a short dis- 
tance above the posterior foramen, which latter it does not reach. 
As already mentioned, it is entirely fused with the epicranium in 
the Zygoptera, but is more or less distinct in the Anisoj)tera. It 
presents two more or less distinct surfaces, one dorsal, the other pos- 
terior ; where these are sharply separated, as in the Gomphina), the 
separating margin (referred to as " hind margin," or simply *' mar- 
gin'*) frequently offers specific characters. 

The gula is membranous and extends from the posterior foramen 
to the submentum. 

The clypeiis (epistojna) is wider than high. A division into ante- 
(infror) and poH- (supra-) clypeus exists, the former having received 
the special name of rhinarium, the latter that of lumis ; they ft)rm 
an obtuse angle with each other in the Zygoptera, but lie more nearly 
in the same plane in the Anisoptera. 

The lahrum is of moderate size, elongated horizontally, its basal 
margin nearly 5^traight, its free edge rounded. 

The antenmz are quite short, bristle-like, and are inserted on the 
epicranium between frons and vertex. Each consists of at least four 
joints, of which the basal is usually thickest and shortest. The re- 
maining joints successively decrease in thickness, their comparative 
length varies in different genera. 
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The mandibles are moderate in size, but strong, and toothed on the 
inner (op|K)8ed) surface. The apex ends as a sharp point, on both 
anterior and posterior sides of which is an acute tooth. Separated 
by an interval frono this apical group of teeth, is a toothed basal 
portion, suggesting, as Rambur remarkeil, a molar. In surface view, 
this is a Z-shaped ridge. If the top of the Z be considered to be 
that lying nearer the a})ex of the mandible, then the up|)er angle of 
the Z lies next the anterior surface of the mandible, that is, the Z 
look8 backwards. At each of the two angles, and at each of the 
two free ends of the Z, the ridge is elevated into an acute tul>erc]e. 

Tho stem of the first inaxilla is composed of two joints of which 
the basal is the cardo, the distal, about twice as long, is the stipes. 
Articulated to the distal end of the stipes are two separate pieces, 
each consisting of a single joint. The outer is much the slenderer, 
of simple form, clothed with hairs, is curved inwards and backwards, 
and ends in a fairly acute a|)ex; it is the maxillary palpus. The 
inner |)iece is flattened from behind forwards ; its inner edge bears 
t>ix long spines and some long hairs ; it corresponds to the galea and 
lacinia (outer and inner lobes of the maxilla) fused together (Ger- 
staecker 2*). 

Various views have been held as to the composition of the labium 
or second maxilUz. It will be sufficient to mention only two here. 
An examination of PI. II, ?ig. 7, will be necessary to properly un- 
derstand the text. 

By Rambur (33), and in the earlior writioffs of Hagou, the median portion of 
the labium (m/, flg. 7) was regarded as representing the inner and outer lobes 
of the labium, that is a fusion of the glossa) and paraglossie, while eai^h lateral 
portion (U) was held to l>e merely the labial palp. 

(K'rstac>cker (2) holds that ml is a fusion of merely the inner lobes (glossa), 
while // is composed of a union of an outer lobe ((laraglossa) and a labial palp. 
Gral>er (Die Insekten I, p. 130, fig. 186) accepts Gerstaecker's view, but piece «, 
which (ierstaecker calls the tquama, he regards as half of the mentum ; hence m, 
the '* niittelstuck" of Cilerstaecker, or tuhglotta, has come to lie between the right 
and left halves of the mentum. 

For the sake of convenience, de Selys' usage will be followed here, 
and the middle portion, 7/i/, be <lesignated as the median lobe, and 
each lateral part, //, as the lateral lobe. The median lobe is bifid at 
its extremity in the Agrionidie, some Gomphinte, and the Cordule- 
gasterina) ; it is entire in the other groups, in the Aeschninw a me- 

* These figures after authors* names refer to pai>ers named in the bibliography 
with which l*art I concludes. 

TRANS. AM. BNT. 80C. XX. JULY, 1883. 
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dian impressed line recalling the primitively bifid condition. The 
form of the lateral lobes varies in the different groups, and is pro- 
portionally largest in the Libellulidse. The terminal joint {tp) of 
the lateral lobe of the Agrionidse, in either of the above views, is 
the terminal joint of the labial palp ; it is also present in the Aesch- 
nidse, but is wanting in the Libellulidse. 

A hypopharynz is present as a median organ of moderate size, 
hairy, and broader at its free end. 

Endaskeleton of the head. Near the centre of the hind surface of 
the head is a foramen — the posterior cephalic — by which the cavities 
of head and thorax communicate. The foramen is divided by a 
transverse chitinous rod (a) into an upper and a lower half Through 
the upper division passes the alimentary canal, vessels, tracheie, etc., 
through the lower the ventral nerve cord. From either end of this 
rod (a), where it joins the margins of the posterior foramen, another 
chitinous rod (6) extends forwards and upwards inside the skull to 
the roof of the head, where frons and vertex meet. Near its lower 
extremity, rod (6) is connected with a chitinous shelf (c) which sepa- 
rates the cavity of the frons above from that of the clypeus below. 
A foramen, whose plane slants from behind downwards and for- 
wards, is thus formed in the centre of the head ; its margins are rod 
(a) behind, rod (6) on either side, and shelf (c) in front. Through 
this foramen the alimentary canal passes downwards to the mouth, 
and in so doing, is surrounded by the circum oesophageal nerve- ring. 
In those groups where the eyes do not meet on the top of the head, 
the epicranial cavity extends backwards between the right and left 
orbital cavities, being separated from them by membrane. Where 
the eyes meet dorsally, the cavity of the epicranium is confined to 
the front of the head and is made up for the most part by the frons, 
whose cavity is shut off from those of the orbits by a membrane 
stretched from one side of the frons to the other and strengthened 
by the two rods (6), and the orbital cavities lie side by side, although 
separated by an incomplete, superior, chitinous partition. 

Of the three segments of the thoraX (PI. H, fig. 13) the proihorax 
is much the smallest and least specialized, and is much le.ss inti- 
mately related to the mesothorax than the latter is to the metnthorax. 
Its dorsum is transversely divided into three successive areas, called 
by Rambur, the anterior, median and posterior lobes. The median 
lobe is usually the largest, and is marked by a longitudinal impres- 
sion ; the front and hind lobes are usually not impressed. The gha|>e 
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of the hind lobe varies in different species and sexes of the Agrioninse, 
and in diflTerent genera of the Libellulinse. The pleura are quite 
distinct and consist of two or three sclerites. At its anterior edge 
each pleuron bears a rounded tubercle which slides in a groove on 
the side of the posterior cephalic foramen. The sternum is of mod- 
erate Hze; the first coxsb are placed near its hind end. Internally, 
on the fl<M)r of the prothorax are two chitinous projections, between 
which the nerve-cord runs ; these, as well as some dorsal, downwardly- 
directed processes, also serve for muscular attachments. 

The remainder of the thorax is characterized by its general ob- 
liquity and the close union of meso- and metathorax. The obliquity 
is due to the great development of the mesepiiitema which meet each 
other on the mid-dorsal line, in front of the tergal sclerites of the 
same segment.* In consequence, the words " dorsum'* and " tergum** 
applied to the thorax have very different meanings. '* Dorsum of 
the thorax," as used by descriptive writers on the Odonata, and as 
used in this paper, includes the mesepisterna and the meso- and meta- 
thoracic terga, that is, all those sclerites which make up the back 
of the thorax. So, also, ** sides of the thorax' ' is equivalent to the 
pleura of meso- and metathorax, less the mesepisterna. The terga 
of these two segments taken together are often referred to as the inter- 
alar space. Each tergum is made up of scutum, scutellum and post- 
scutellum, in the Agrionidse at least, while the proiscutum is absent, 
or at least not externally visible, in the view of Packard (1). 

The suture at which the two mesepisterna meet on the dorsum is 
usually raised into a ridge, the mid-dorsal thoracic carina (arete m^so- 
thoracicjue, Rambur). Each mesepisternum terminates on its outer 
side at the humeral suture, present in all Odonata, running from 
l>encath the base of the front wing to the hind edge of the second 
coxa. A short distance above the second coxa, a transverse suture 
runs to the anterior o|)ening of the mesothorax, so that a sclerite is 
forme.l l>etween the anterior mesothoracic o|)ening on the inside, the 
humeral suture on the outside, the second coxa below and the trans- 
verse ^<utu^e above — known as the inesinfraepistemum. 

It id apparently only in the Calopterygina) that the suture sepa- 
rating meso- and metathorax is complete on the sides of the thorax. 

» Hiich is Packard's (1) Tiew. Walsh (Proc. Ent. Soc. Phila. II. p. 217. 1863) 
previously advanced the same opinion. Braner. however, holds (Verhd. k. k. 
Kooi.-bot. Oesell. Wien zci, p. 355. 1885), this dorsal part to be mesothoracic 
proscutum. See the discussion in the text, pott. 

TBANH. AM. ENT. 80C. XX. JULY. 18tt3. 
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In the members of that subfamily, in front of the metastigroa, a 
suture is to be seen a short distance behind the humeral suture, 
starting, likewise, from beneath the base of the front wing, and 
meeting the humeral suture behind the second coxa. This suture 
is the first lateral suture of Rambur, and the space between it and 
the humeral suture is the mesepimeron. Following and parallel to 
the first lateral suture in the Calopteryginte \a the second lateral 
suture, from beneath the base of the hind wing to the rear of the 
third coxa. From near its lower extremity a short curved suture 
passes to the front of the third cox£e, so that a metinfraepistenium is 
formed, corresponding in position to that of the mesothorax. The 
space between the first and second lateral sutures is the metepisternum. 
Behind the second lateral suture the metepimeron extends ventral- 
wards to the sternum, with which it is apparently fused in front, but 
from which it is separated for the most part by the longitudinal 
latero-ventral metathoraeic carina. 

The mid-dorsal thoracic carina and the first lateral suture thus 
correspond, and so also the humeral and second lateral sutures. 

In some Calopteryginte (e. g. Rhinocypha), and in the other sub- 
families, the greater part of the first lateral suture is obliterated, 
only the lower part up to about the level of the metastigma, and 
sometimes the upper extremity (e. g. Lestes)^ remaining. Thus 
mesepimeron and metepisternum form a single piece. 

The interpretation of the thoracic pleura here K^ven, which is essentially that 
of Packard (1), as against those of Brauer and Walsh, seems justified by the 
metameric arrangement of the wing muscles. Brauer (/. c.) holds that what are 
above regarded as the mesepisterna are really the prescutum of the mesothorax. 
An examination of the wing muscles (see the description, pati, and PI. II, figs. 
12, 13), will show that both as regards its relation to the other pleural sclerites, 
and to the position and origin of the muscles of the front wing, the mesepister- 
num is the homologue of what is above termed the metepisternum.* Walsh, 
however (Proc. Ent. Soc. Phila., II, pp. 269, 270), regarded the division between 
meso- and metathorax as marked by the second lateral suture, while the first 
lateral suture he termed ** false," or " supernumerary." To this it may be replied 
that the position of the first lateral suture corresponds to the line of separation 
between the muscles of front and hind wings, the arrangement of which mus- 
cles is so clearly metameric (fig. 12, being that of an Aeschna, cannot show the 
first lateral suture as it is obliterated). 

The me*<osternum is relatively small, and lies between and in front 
of the second coxae. The meiaxternxim is probably all that area 



* Comimre also the development of the mesepisterna, post. 
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lying between the right and left latero- ventral nietathoraeie carinte, 
and extending from the first abdominal sternum to between the third 
coxce. 

Internally, at each of the sutures separating the pleural sclerites, 
is a chitinous ridg^ {apodetne), resulting from an infolding of the 
integument, to serve for nmscular attachment. A development of 
a(M)demic processes and the fusion thereof, forms, on the floor of thf 
metMithorax and of the anterior part of the metathorax, a tunnel 
{neural canal) for the ventral nerve-cord. 

The pattern of the external coloring of the thorax conforms in 
the main to the pleural sutures, and by reference to those sutures, 
the |)recise location of stri|>es may be indicated. Thus, very fre- 
<]uently a stripe covers the humeral suture, and is consequently re- 
ferred to as a** humeral stri|)e;" an ** ante-humeral stri|)e'* is ap- 
proximately parallel to, but to the inner (mid-dorsal) side of the 
humeral suture. 

Two |)airs of spiracles, or stigmata, exist in the thorax. The 
meAOHtigmaia are situated on the lower part of each mesepisternum, 
close to and somewhat above the margins of the anterior mesotho- 
racic 0|>ening; they are often partly concealed by the overhanging 
of the prothorax. The jnetastigmata lie, one in the lower part of each 
mete|)idternnm, and are very distinct in all the Odonata. 

The legs do not present any wide ranjje of variation. Their length 
(Successively increases from the first to the third. The second and 
third are place<l closer together than are the first and the hccond. 
If the legs be extended in the |)ositi()n natural to the insect when at 
rest, four fac<»« may l)e distinguinhed in the liml)— viz. : su[)erior, in- 
ferior, anterior and jKwterior. The terms exterior and interior, as 
applie<l by some authors, corres[N)nd to the su|>eri()r and inferior 
faces, n*s|K'ctively. The coxa is fairly robust and short. Tlie tro- 
chanter is longer, constricteci near the middle so as to fre(|uent]v 
present the ap|)earance of a suture, and its articulation with the 
femur \n oblique. While usually smooth, the trochanter may l>ecome 
spinous (Gomphus), The femur and the tibia constitute by far the 
greater part of the leg. The former is the stouter and usually tht* 
shorter. H<)th are chanicterize<l by the po.HH(»M.sion of two princifml 
longitudinal rows of downwardly <lirected, diverg(»nt spines, of which 
one divides the anterior fac^e from the inferior, the other the |)o.>«terior 
face from the inferior. The relative size of these S[)ines mav be 
nearly the same on femur and tibia {CalopU'ryx), or those on tht* 
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tibia may be much longer (Aeschtta, Libellula). When the spines 
(»f both tibial rows are fairly similar in shape, those of the anterior 
row may be more numerous on the first legs and less numerous on 
the second and third (Calopteryx, Lesiea, LibeUvla)^ or more numer- 
ous on the first and third and of equal number on the second legs 
(females of Cordulegaster). On the other hand the spines of the 
anterior row may be replaced by knobs on the second and third tibiae 
(most males of Cordulegader), or on all the tibise (males of Cordule- 
gaster diastatops), Th^ number of tibial spines, and the relation 
existing between their length and the intervals separating them, have 
yielded generic characters in the Agrioninse and Libellulinse. When 
the femoral spines are shorter than those of the tibia, each of the 
two primary rows may become a double or a triple row {Cordule- 
gw*ter). Moreover, sui)erior longitudinal rows of spines may be 
developed on the femur (Ae^htia), or on the tibia i^Oomphm). The 
iarsui* consists of three joints, increasing in length distal ly in all 
living Odonata ; the fossil Calopterygine Tarsophlehiu has the basal 
joint as long as the second and third joints together. Each joint 
l)ears two rows of spines, continuations of those on the tibia. The 
terminal joint bears a pair of acute, divergent, tarsal nails, each of 
which has usually an acute tooth on the lower side; the position of 
this t(Mjth varies in different groups. A minute process occurs be- 
tween the two nails at their bases. 

After remarking the apparently disproportionate size of the legs 
in an insect which uses them so little for locomotion, McLachlan 
suggestis that " the greatest service all the legs render is possibly in 
enabling the creature to rest lightly so that it can quit a position of 
repose in chase of passing prey in the quickest possible manner." 
(Encyc. Brit. 9th ed. art. Dragonfly). The first pair of legs are 
usually employed to hold the food as it is devoured. 

The wingt^ are prolongations of the integument of the meso- and 
metathorax between the tergum and pleuron. Of the two lamina' 
of which they are formed, the up|)er is tergal, the lower pleural. 
The wings are large, membranous and many-veined. The front 
wings are usually about one millimetre longer than the hind wings; 
the latter are of equal width with the former at the base, in the 
Zygoptcra, but distinctly wider in the Anis^optera. The arrangement 
(»f the veins offers many characters for clas.^ification, as well as af- 
tonlini^ a means for exactly locating wing-markings. Inasmuch as 
the hofiu)l()gies of the veins in diflerent orders of Insects have not 
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vet beiMi established, the uonienclature here used will be that of de 
Selys and HageD. 

At the base of each wing are five large longitudinal veinn, whoi«e 
names, beginning at the front margin, are costUf siibcoda, vwdian, 
itiibmedian and poMt-costa. At the basal extremity of the costa is a 
thickening, the anterior axillary calluj^y and a similar ^o/<ten*or axiWti'ii 
rallm lies at the base of the meilian and subme<lian vein:*. The 
structure of the base of the wing and of the adjoining thoracic region 
has been described and figured by Lendenfeld (4) with a minuteness 
of detail into which it is not necessary to enter here. 

The costa coincides with the front margin of the wings from base 
to apex ; at a varying distance from the base it curves in and then 
out again forming a wide, but distinct angle. At this point a short, 
thick cross-vein exists — the nodus. Parallel to the costa and next 
t)elow it is the subcosta, running from the base, but stopping at the 
n(Mlus, except in a few exotic forms. Below the subcosta uud parallel 
to it is the median vein, the third of those which start fron) the base 
of the wing; upon reaching the nodus, it bends upwards towanU 
the costa, next l>elow which it continues to the apex of the wing. 
Between the median and submedian veins, nt the extreme base of 
the wing is the basilar space (upper basal cell of Kirby), usually not 
crossed by veins, and whose a|)ical boundary is a straight or broken 
cross- vein, the arculuj*. From the a|)ical side of the arculus, two 
longitudinal veins arise, the upper and lower sectors of the arculus. 
The space l)etween the submedian and post-costal veins is iUe median 
space (lower basal cell, Kirby), and the area between |M)8t-costa and 
the hin<l margin of the wing is the post-costal sjnice. 

Thus far the description given will ap|)ly to all the Odonata. For 
the further arrangement of the veins, it will be nea^ssary to refer to 
certain groups separately. If the wing of any North Ameriam 
Odonate, other than a Calopterygine, l)e examined, it will be seen 
that the median vein does not give rise to any hmgitudinal veins, 
but that four conspicuous longitudinal veins are given off* directlv 
or indirectly, from the upper sector of the arculus. These four 
veins are from alM)ve downwards — 1. the principal sector^ imme- 
diately below and parallel to the median vein ; 2. the nodal MccOtr, 
which parts from the [)rincipal at or near the nodus; 3. the suhnodal 
sector, [mrting from the principal some distance on the basal >ide of 
the origin of the nodal ; 4. the medium sector (to be carefully distin- 
guished from the median vein), whose |>oint of se[mration from the 
principal lies on the basal side of that of the subntxlal. 

TBANS. AM. KKT. HOC. XX. JULY, 1^93. 
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If the distribution of these veins be now compared with tTiat of 
such a Calopterygiue as Calopteryx or Hetoerina, it will be seen that 
the principal and subnodal sectors apparently arise from the median 
vein, but a closer examination will show that the principal sector 
here also arises from the upper sector of the arculus by a short vein 
which runs from the upper sector (at a short distance from the ar- 
culus) obliquely upwards and outwards to the median vein, thence 
alongside of, and in contact with it, then again separating and con- 
tinuing on its course as already described for the other groui)s. The 
subnodal sector parts from it in the region of its contact with the 
median vein, while the nodal sector is unchanged. This arrangement 
of the principal sector does not prevail among all Calopteryginse ; 
in many exotic genera the positions of principal and subnodal sec- 
tors is as described for the order in general, and even some individ- 
uals of Calopteryx show a complete separation between j>rincipal 
sector and median vein. 

DeSelys and Hagen have considered the principal vein to extend from the 
urcalus to the apex of the wing, bat for the sake of convenience, it is here pro- 
posed to regard the principal sector as beginning at the point of its separation 
from the median sector, and to designate the vein from the arculus to that point 
of separation, as the upper sector of the arculus. 

The lower sector of the arculus is quite constant in position, and 
runs behind and fairly parallel to the median sector. It is also 
termed, or at least as much as lies beyond certain areas hereafter 
described as the quadrilateral or the triangle, — the short sector. 

The quadrilateral is a space on the wings of the Zygoptera, bounded 
by the lower sector of the arculus, the submedian vein, a cross-vein 
between these two, and the lower part of the arculus. It may or 
may not be cross-veined, but in the former case, the cross-vein which 
forms its outer (distal) boundary is thicker than any of the veins 
within. Beyond the quadrilateral, the submedian vein is prolonged 
as the fird or upper sector of the tnangle. The post-costa extends 
outwards below and parallel to the submedian as far as the outer 
side of the quail rilateral ; its prolongation is the necond or lower 
sector of the triangle. 

In the Apiiimimi', Baron de Selys has considered the lower sector of the iri- 
allele in some genera as "arising in front of the basal post-rostal nervnre (set' 
fiK. 1).*' It would seem more correct, judging from a comparison with the Calop- 
teryjiina*. to >ay "tlie post-costal vein sepaiating from the hind margin in front 
(.('.■■ etc. 
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In the Auisoptera, an area will he seen occupying nearly the same 
fKMiition as the quadrilateral in the Zygoptera. This is the hyper- 
irigomily or i^ipratriangularnpace, for the reason that it is inmie<liately 
alM>ve a distinctly triangular area, the triangle, disooidal triangle, or 
cardinal eelL Lying on the basal side of the triangle is fre(|uently 
another triangular area, the internal triangle or mbtriangidar apace. 
The «»ctors of the triangle arise from or near the lower angle of the 
triangle ; on the outer si<le of this last between the short sector and 
the un|)er sector of the triangle is a varying number of rows of 
cells — the pod-triangular celU or diacoidal areoletti. 

Between the two families of the Anisoptera a difference exists in 
the triangle of the front wings. In most Aeschnidse the triangles 
of front and hind wings are similar in size and sha|)e. In the Li- 
bellulida; the triangle of the hind wings remains similar to that of 
the Aeschnidie with its longer axis parallel to the long axis of the 
wing, i)ut in the front wings it is elongated from above downwards, 
Ao that itA long axis is at right angles, or nearly so, to the long axis 
of the wing. 

The lower boundary of the snpratriangnlar space is formed by a vein brokeu 
into two |iarta at the point whence the inner (basal) side of the triangle diverges. 
WalKh I Pruc. Kat. Soc. Phila. II, p. 208) held that of these two parts, the basal 
one ( orreH{H>nds to the lower side of the quadrilateral of the Zygoptera, the distal 
part to the outer side of the quadrilateral, and that the supratriangle and quad- 
rilatenil are homologous. Consequently the outer side of the triangle would be 
the hcHuologue of a cros8-veiu between the short sector and the first of the 
triangif in the Zygoptera; the upperside of the internal triangle would Im the 
correH|M>ndent of the downward prolongation of the apical side of the quadri- 
lateral, while that side of the internal triangle nearest the anal angle would be 
a |M)rtiou of the second sector of the triangle of the Zygoptera. 

On the other hand DeSclys ha<l earlier statisl (Mon. Calopt. p. 279. 1854) that 
the quadrilateral corresponds to the triangle and supra- triangle taken together, 
and thiit the distal part of the lower boundary of the supra triangle Ih a "supe- 
rior bnnich of the subme<lian vein" which is wanting among the Zygoptera. 
From tliiH view it would follow that the outer side of the triangle is homologous 
with the apical (outer) side of the quadrilateral, the inner side of the triangle 
is a part of the lower side of the quadrilateral, and in either view, is a prolon- 
gation of the submedian vein and continued by the upper sector of the triangle ; 
Anally, the side of the internal triangle nearest the anal angle is a |Mirt of the 
post-coNtal vein. 

The diflerence between these two views depends u|H>n the homology recog- 
nized for the "up|>er branch of the submedian vein." The view of Ihi Selys is 
here adopted for the two following reasons : 

1. The apical side of the quadrilateral is a convex vein, a condition satisfied 
by the outer side of the triangle, but not by the "upper branch of the subme- 
dian vein." 

TEAKS. AM. ENT. HOC. XX. JULY, 18B3. 
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2. The wings of thefoesil Oomphine genas 8tenophfelna, as tbej are figured by 
Hagen (PaleoDtograpbica, X, taf. ziii, figs. 4, 5, 6; XV, taf. zi, fig. 2, taf. ziii, 
fig. 1 ) strongly favor such a homology. 

The "upper branch of the submedian vein" perhaps arose as a quadrilateral 
cross- vein which became more and more oblique unti! it formed the up(>er side 
of the triangle, while at the same time the apical (outer) side of the quadrilateral 
increased in length, carrying the submedian vein and its prolongation, the upper 
sector of the triangle, farther aud farther downwards towards the post-costa and 
its continuation, the lower sector of the triangle. 

The wings are not perfectly flat, but are folded longitudinally* in 
such a way that the chief veins lie either on the crest of ridges, or 
at the bottom of valleys (^convex and concave veins of Adolph). Look- 
ing upon the upper surface of the wings, the costa, median vein, sub- 
nodal sector, lower sector of the arculus (short sector) post-costal 
vein and lower sector of the triangle are convex veins, while the 
subcostal vein, upper sector of arculus, principal, median and nodal 
sectors, submedian vein and upper sector of the triangle are concave 
veins. As Lendenfeld pointed out, this folding of the wings pre- 
vents their being bent in a direction at right angles to their isurface 
and a consequent loss of effectiveness as the wings strike the air. 

Two characteristic features of Odonate wings are the pterostigma 
and the membranule. The pterostigma is an opaque, colored area 
between the costa and the median vein near the apex of the wing. 
It fills usually one cell (true pterostigma) or sometimes several cells 
{false pterostigma). It is occasionally absent (sonje Zygoptera), and 
in one instance present, but not touching the costa {AnmrxahKjrion). 

The mem ft ranufe is an opaque area at the anal margin, lying outside 
the veined |K)rtion of the wing, absent or rudimentary in the Zygo|>- 
tera, of variable size in the Anisoptera. 

Of the numerous cross-veins to be found in the wings of the 
Odonata special names have been applied as follows: antecnhilah 
(antenodaU Kirby) are cross-veins between the costa and njedian 
vein, and the base and the nodus, and of which there are two series 
— tliose between costa and subcostal, and those between sul)costal 
and median veins; those of the first series may or may not coincide 
in position with those of the second. 

X()TE.--The term antenodal or discoidal cells has also been applied by deSelys 
and is used here (see EnnUagina in the CiitHlogue. po»n to deiKite those cells in 
the A^frioniiue aitiiHtwl between the sliort sector and the first sector of the tri- 
angle, and tiie outer side of the <inadrilatenil and the cross-vein winch descends 
from the nodus. They are, therefore, the honiologues of the post-triangular 
cells of the Anisoptera. but this distinctive nanie is convenient. 

* This folding is but slight, and docs not admit of the wing being closed upon 
itself, as in the Orthoptera, for instance. 
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PoH-euhiiah ( pasl-nodaU Kirby) are cross-veins between the costa 
and the priocipal sector, and the nodus and the pterostigma, and of 
which there are similarly two series. 

BwnlarSy supra-triangulars and median eross-veirui cross respectively 
the basilar, supra-triangular and median spaces. The basal pod- 
eodalvein (Selys) in the Agrioninse is a median cross-vein. Subcostal 
erons-veins is the term applied by Karsch to cross-veins confined to 
the space between subcostal and median veins and on the basal side 
of the first antecubital. 

In addition to the veins and sectors which have already been de- 
scribed, there exist between them near the hind margin of the wing, 
varying numbers of more or less parallel supplemeiUary, interposed 
sectors. Of these the chief one between the princ'pal and nodal 
sectors has received the name of ultra- or post-nodal. 

Bedt«nbAcber, in bis paper on the wing-veiiisof iosecU (Ann. k. k. Naturbist. 
Hofmns. Wien I, pp. 153-231, 1886), nambera the veins of the Odonate wing as 
follows: I costa, II sabcosta, IIIi median vein, IIL principal sector, III3 ultra- 
nodal sector, IV nodal sector, V sabnodal sector, VI median sector, VII short 
sector, VIII upper sector of the triangle, IX lower sector of the triangle. 

While the anal margin of the hind wings is usually convex and 
the anal " angle" rounded, in the males of many Aeschnidse and of 
the Cordulinffl the anal margin is concave, and the angle present. 
De Selys has shown that this concavity is correlated with the pres- 
ence of a denticulated tubercle (^auricle) on either side of the necond 
abdominal segment, and suggests that the hollowing out of the anal 
margin prevents tearing the wing on the auricular teeth, as would 
be the result were the anal margin convex. No such concavity of 
the anal margin is present in the corresjionding females, ai« even 
when auricles occur in this sex, they are much smaller and not den- 
ticulated. 

The abdoniBn consists of ten distinct segments, and a terminal 
tubercle with the anal oi)ening (anal segment, telson). It is conve- 
nient to designate the alniominal segments from base to ajxix, by the 
figures 1 to 10; of these 1 is always the shortest. The exoskeleton 
of each segment con^i8ts of a large dorsal sclerite (tergum), forming 
an arc much greater than 180^, which overlaps and partly hides the 
much smaller sternum. Tergum and sternum are cimnected by a 
pleural membrane on either side, which allows of the distension and 
contraction of the segment in the act of respiration. In moMt of the 
groups a longitudinal ventral carina is present near each pleural 
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margin of the terga. In the Aeschninee and in the Libellulidse a 
longitudinal lateral carina is developed on either side of the terga, 
and distinctly separates the dorsal from the ventral surface of the 
abdomen. A longitudinal mid-dorsal carina frequently occurs. A 
transverse carina is present near the base and near the apex of each 
abdominal segment of most Odonata and, as well as the other carinse, 
is frequently denticulated. Additional transverse carinse occur in 
some Libellulinse {Pantaia, Tramea, etc.) and additional longitudinal 
carinse in some Aeschninse {Anax), The sternum of the first seg- 
ment is a simple, usually flat piece, whose lateral margins are more 
closely united to the tergum than in the succeeding segments. On 
either side is a stigma (spiracle). The sterna of 2-9 are elongated 
pieces narrowing posteriorly, having on each side, near the anterior 
end one or two processes directed outwards and upwards, whereof 
the anterior is the slenderer. Lying in the pleural membrane, a 
short distance behind the second lateral sternal process, is a spiracle 
in 2-8. The sternum of 2 is modified in the males in consequence 
of the existence of ventral accessory genital organs at that place. 
The external orifice (vulva) of the oviduct in the females is situated 
at the apex of the sternum of 8, and the posterior margin of that 
sternum is known as the vulvar lamina. The ninth segment has no 
spiracles ; its sternum, in the males, is pierced by a median opening 
for the vas deferens, which opening is guarded by two small chitinous 
flaps, one on either side ; in the females it is entire, and may be va- 
riously bent or grooved in different forms. The sternum of 10 is 
very small or wanting. 

The apex of the abdomen of the males is provided with two supe- 
rior, and one (Anisoptera) or two (Zygoptera) inferior^ unjointed, 
chitinous appendages^ whose function is to clasp the prothorax of the 
female in copulation and oflen during ovipositiou. Their shape is 
usually characteristic for the species. The cavity of the superior 
appendages is continuous with that of the tenth segment, to which 
they belong. The pair of inferior appendages of the Zygopteni 
l)elong to the anal segment or telson, the anus opening between 
them ; the single median inferior appendage of the Anisoptera be- 
longs to the same segment the anus lying in a tubercle (anal seg- 
ment) beneath the appendage. 

A secondary sexual modification presented by the njales of most 
Ae8clnii(ia» and of the Cordulinie, is a pair of protuberanees (anri- 
f'lfs)^ one on eitlier side of 2, and which are usually denticulated. 
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Correlated with their presence, as already mentioned, is the excava- 
tion of the anal border of the hind wings. In the females of many 
Qomphinse, rudimentary, non-denticulated auricles exist. 

The abdomen of the females is terminated by two unjointed dorsal 
appendages, belonging to the tenth segment, and therefore homolo- 
gous to the superior appendages of the males. Their shape varies 
but little in different Odonata, and they are not known to perform 
any function. The anal segment lies below the appendages. 

The accessory genital organs of the male and the vulvar lamina 
of the female will be described in connection with the reproductive 
organs. 

THB MUSOLBS. 

The muscles of the Odonata are well developed, usually consisting 
of a number of fasciculi. Their attachments, whether of origin or 
insertion, may be direct or by tendon. The tendons are chitinous, 
and are usually of one of two kinds ; in the one, the tendon is dark- 
colored and forms a stalked, abruptly flattened cup, to whose concave 
surface the muscle fibres are attached ; in the other the tendon is 
pale in hue and conical in shape, receiving the muscle fibres at its 
wider end. 

Where possible, the muscles described below have been identified 
from the general description of insectan muscles by Burmeister (32), 
and from Lendenfeld (4), Poletaiew (5), and Plateau (11). The 
chief species which has served for this account is Aeschna constrida 
Say, but comparisons have also been made with Calopteryx and Li- 
bellula. Only the most important muscles are included. 

Ophalie moscles* — The inatcles which move the eotire head are very 
small. They arise from the anterior part of the mesothoraz, and from the pro- 
thorax, and insert near the margins of the posterior cephalic foramen. Those 
dorsal ly placed elevate the head and draw it hack wards, while the ventral ones 
depress it : the lateral ones draw it to either side. 

Abductor Uibri (Barm.) arises by flat tendon from point of union of fions and 
vertex, passes downwards immediately behind and in contact with the posterior 
border of the shelf (c) separating the dypeas from the fh>ns, and inserts without 
a tendon, into the base of the labram close to the middle line ; it elevates the 
labram ; the right and left abductors lie side by side. 

Adductor labri (Burm.) arises in common with, but on the outer side of the 
abductor uf the same side, but forms a distinct belly and inserta in the mem- 
branous roof of the mouth behind the labnim, and farther from the middle line 
than the preceding; it draws the labram downwards and backwards. 

Adductor mandibulm (flexor mandUndm Burm.) large, fan-shaped, arising from 
the upper part of the posterior surface of the head from near the mid-dorsal line 
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to more than half way down on the eye-marfdn, Inserts by a strong, flat tendon 
into the inner side of the base of the mandible, which it draws towards the 
middle line. 

Abductor mandtbulm {extetuor mandtbulx Barm.) is considerably smaller than 
the preceding, on the outer side of which it lies, taking origin from the rear of 
the head near the margin of the eye and below the most external part of the 
origin of the adductor : it inserts by a round tendon into the outer part of the 
base of the mandible; it draws the mandible away from the middle line. 

Adductor primus maxiUm {flexor primut nuLxUUe Burm.) is the largest of the 
maxillary muscles; it rises by a cap-like tendon from the rear of the head near 
the posterior foramen and inserts into the cardo and the inner margin of the 
stipes ; with the following it draws the maxilla towards the middle line. 

Adductor $ecundut maxiUsB ( Jlexor iccundut tnaxUlte f Burm.), a strap-like muscle, 
arises from the rear of the head behind the adductor mandibulsF), passes within 
the stipes, and inserts by a small, pale tendon into the inner side of the base of 
the galea-lacinia. 

Abducfor maxUla lies between the preceding and the abductor mandibulfe ; its 
fibres arise from the rear of the head in a line running from the inner side of 
the origin of the abductor mandibulfe to the origin of the adductor secundus ; 
they insert into the outer side of the cardo and draw the maxilla away from the 
middle line. 

Flexor golem (Burm.) rises from the outer side of the stipes and inserts into 
the base of the galea-lacinia. Still smaller muscles are the extensor galete and 
the fiexor and extensor palpi. 

At least three pairs of muscles may be distinguished in the labium ; they may 
be best examined by transmitted light in labia which have been cleared in clove- 
oil or similar reagent. All three aid in closing the labium. 

Adductor labii (Burm.) arising from the lower margin of the posterior cephalic 
foramen, inserts into the distal end of each half of the submentuni (sm fig. 7, 
pi. II). 

Suhmentalis Arises from the submedian and inserts into piece • (fig. 7, pi. II). 
Its fibres are superficial to those of the preceding. 

Adductor liguUe arises from the submentum, distal to the origin of the submen- 
talis and inserts into the base of piece m (fig. 7, pi. II). Its fibres are apparently 
in the same plane as those of the adductor labri. 

Thoracic muSClBS. — The muscles of the legs require no special 
notice. 

The wing-muscle are large and well-developed. Their arrange- 
ment (see fig. 12, pi. II) is the same for the hind as for the front 
wings. Arising on or near the floor of the thorax, they pa^^s up- 
wards and insert on the wing-bases. The fulcrum on which each 
wing moves i.s furnished by a pleural process, shown in fig. l.S, pi. 
. II, imnjediatelv above the hunjeral and the second lateral suturoi?, 
res|>ectively. It may here be designated the fulcral prort'j<s. The 
muscK's wiiich elevate the wing are placed nearest the middU' line 
of the thornx, and tlieir insertioui* on the wing-bai^e intfidt of tlio 
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fulcral process. The depressor muscles are to the outside of the 
elevators, while their insertions lie without the plane of the fulcral 
pnx^ess. Elevation of the wing is by the operation of a lever in 
which the fulcrum lies between the points of application of the 
power and the weight, but close to the former. In depression of the 
wing, the fulcrum is at one end of the lever, the power l)eing ap- 
plied near to, but outside it. Lendenfeld (4) has determined the 
total weight and the area of the wings of some European Odonata 
as follows, from which the relative wing area per .1 gram, has been 
ascertained. 

Relative wing 
f«« . I 1 1.* TotfU areaofwlnsB arealnsquAre 
ToUl weight |„ square oenti- oenllmetpee per 
In gramroee. metres .1 gram, of body 

weight. 

Ae«chna cyanea ^ 92 11.45 1.2445 

Libellula caocellato % 44 7.04 1.6 

Libellula quadrimacnlata % 29 6.54 1.91 

Agrion puella 026 1. 10 4.23 

Galopteryx Virgo ^ 1 5.56 5.56 

Ramon y O^al fouod (Intern. Monatschr. Anat. ii. Pbys. v, p. 267, 1888) the 
nuclei of the wing muscle fibres to be central, large, and elongated ; cross-sections 
showed radiations from the nucleus to the sarcolemnia. In the fibres of the leg 
muscles, the nuclei are peripheral. Some additional details by the same author 
are contained in Zeit Wiss. Mikros. vii, p. 335, 1890. 

MuBCles of the Front Winflrs : 

Anterior deprestor of the front wingi (abductor al» prime lendenfeld, abaisseur 
ant^rieur Poletaiew) rises on the anterior part of the mesinfraepisternum and 
the lower part of the mesepisternum ; it inserts by a cap-tendon into the ante- 
rior axillary callus a little in front of the costa and of the fulcral process. Len- 
denfeld states that this muscle is "extraordinarily feeble in Ca!opteryx ;" it is 
not so in C. maculata. 

Aecesiory of the anterior depressor (pronator radii primi Lend., additiounel au 
abraisAeur antdrieur Pol.), a very small muscle, arises from the lower part of the 
mMepisternum near the infraepistcrnum, and lies upon the middle of the outer 
side of the anterior depressor ; at about one-third its length the belly passes into 
a slender cap-tendon, which inserts close to and on the outer side of the inser- 
tion of the anterior depressor. 

Posterior depressor of the front wings (flexor alfe primie Lend., abraisseur pos- 
t^rieur Pol.) rises from the hind part of the mesinfraepisternum and the lower 
IMrt of the mesepimeron,and inserts by a cap- tendon into the pleural membrane 
of the base of the wing, below the median vein. 

First accessory of the posterior depressor (additiunnel post6rieur au abaisseur 
post^Tieur Pol.), a small muscle, lies on the outer and hinder side of the {losterior 
depressor, arising from the metcpisteruum Just behind the apodeme of the nidi- 
mentAry first lateral suture and al>ove the origin of the accessory. of the anterior 
depressor of the hind wings: it inserts by a very slender tendon into the wing- 
hase below the |)OSt-coata. 

TEANt. AM. KlfT. 80C. XX. JULY, 1893. 



174 PHILIP p. CALVERT. 

Second aeeetiory of the potterior depreeeor (flexor radii qainti Lend., additionnel 
aot^riear au abaissear postdrieur Pol.) is larger than the preceding, on the inner 
side of which it lies, and is ou the hinder part of the posterior depressor; it 
arises from the lower part of the mesepimeron behind the origin of the posterior 
depressor, and inserts by a cap-tendon into the wing-base below the poot-costa, 
almost side by side with the first accessory. 

iVtttctpaZ elevator of the front wingt (tensor ale prim» Lend., 6I4vateur Pol.) is 
a large muscle close to the middle line of the thorax and behind the anterior 
depressor; its origin is from the top of the mesothoracic neural canal and from 
the inner side of the second coxal opening, and inserts by a more powerful cap- 
tendon than that of any other muscle of this wing, on the extreme inner wing- 
base from the costa to the median vein. A small muscle extends from its tendon 
of insertion to the fulcraj process. 

Anterior acceuory elevator of the front wings (pronator ale prime Lend., addi- 
tionnel ant^rienrau 616vateur Pol.) lies between the principal elevator on the 
inside, the posterior depressor on the outside, the anterior depressor in front, 
and the posterior accessory elevator behind; it arises from the upper, outer 
margin of the second coxal opening, and inserts by a cap-tendon into the wing- 
base below the costa ; the level of its insertion is not as far forward as that of 
the anterior depressor. The tendon of this muscle is not cap-like in Calopteryz. 

Potterior aeeeteory elevator (supinator ale prime Lend., additionnel post^rieur 
an 616vateur Pol.) is behind the preceding; it takes origin from the upper, outer 
margin of the second coxal opening immediately behind the origin of the an- 
terior accessory elevator; it inserts by a pale tendon into the wing-base below 
the subcosta. 

Adductor radii quinti aim primm (Lend.) arises from the mesonotum opposite 
the level of the median vein, and inserts at the base of the post-costa. In front 
of this muscle is the insertion of the posterior accessory elevator, behind it are 
the insertions of the two accessories of the posterior depressor and on its outer 
side is the insertion of the posterior depressor. 

Musolea of the Hind Winers. 

Anterior depressor of the hind wings (abductor ale secunde Lend., abaisseur 
ant^rieur Pol.) arises from the inner, anterior part of the metinfraepisternum 
and the apodeme between the second and third coxe ; it inserts by a cap-tendon 
into the front edge of the anterior axillary callus, a little in front of the costa 
and of the fulcral process. 

Accessory of the anterior depressor (pronator radii primi ale secunde Lend., 
additionnel au abaisseur ant^rieur Pol.) is a very small muscle, arising by tendon 
from the lower, anterior part of the metepisternum, very close to the apodeme 
of the rudimentary first lateral suture ; its belly is short, terminating in a slender 
cap-tendon which inserts in the wing-base immediately external to the attach- 
ment of the anterior depressor. 

Posterior depressor of the hind wings (flexor ale secunde Lend., abaisseur pos- 
t^rieur Pol.) arises from the hind part of the metinfraepisternum and the adja- 
cent part of the metepimeron, inserts by a cap-tendon into the pleural membrane 
of the wing-base below the median vein. 

First accessory of the posterior depressor (additiounel post^rieur au abaisseur 
fwst^rieur Pol.) a small muscle, lies a short distance behind the preceding, aris- 
ing by tendon from the hind margin of the metasternum, and inserting by a pale 
tendon into the wing-base below the sub-costa. 
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Second aeetuory of ike posterior depressor (flexor radii qainti ale secand* 
Lend., additionnel poct^rieur aa abaisseur poet^rieur Pol.) lies on the inside of 
the preceding and behind the posterior depressor; it arises from the lower, an- 
terior part of the metepimeron near the metinfraepisternum, and inserts bj a 
cap-tendon into the wincrbase below the post-costa, and immediately on the in- 
side of the insertion of the first accessory, than which muscle it is somewhat 
larger. 

Principal eUwUor of the kind wings (tensor alie secandie Lend., ^l^vateur Pol.) 
takes its rise fh>ro the sides of the metathoracic neural canal and inserts by a 
very short powerful cap-tendon into the eztieme inner wing-base from costa to 
median vein. Like the elevator of the front wings, it has a small muscle reach- 
ing from its tendon of insertion to the fiilcral process. 

Anterior accessory elevator (pronator alie secundsB Lend., additionnel ant^rienr 
MU 616vateur Pol.) arises from the outer upper margin of the third cozal opening, 
and inserts by a cap-tendon into a process on the wing-base below the costa and 
behind the level of the insertion of the anterior depressor. 

Poiteriitr accessory elevator (supinator ale secunde Lend., additionnel post6- 
rieur au 616vateur Pol.) arises immediately behind the anterior accessory elevator 
and inserts by a pale tendon into a process on the wing-base below the subcostal* 

Adductor radii quinti alsB secundae Lend, arises on the metanotum opposite the 
median vein and inserts on the post-costa. 

The relative positions of the muscles of the hind wings are the same as for 
those of the front wings, and are shown in fig. 12, pi. II. 

Each wing, therefore, whether front or hind, has three elevators, 
five depressors and one adductor. Certain of these acting by them- 
selves produce different effects than mere elevation or depression. 
Thus, the anterior depressor moves the wing horizontally forwards, 
the adductor horizontally backwards; moreover, the surface of the 
wings may be somewhat slanted from one plane to another. 

The position of the first lateral suture corresponds to the line of 
separation between the muscles of the front and of the hind wing, 
the arrangement of those of the latter repeating that of the former. 

Other thoracic muscles than those of the legs and wings are 

Auxiliary stemo-donal rising from the outer side of the hind end of the meta- 
thoracic neural canal by tendon, and inserts by tendon into the tergum of the 
first abdominal segment : it lies close to the middle line and acts as an extensor 
of the abdomen, in connection with the superior tergal abdominal muscles. 

Submedian ventral tkoraeieo- abdominal arises with its fellow of the opposite side 
from near the mid-ventral line of the metasternum, and inserts into the middle 
of the anterior margin of the first abdominal sternum. It is a flexor of the 
abdomen in connection with the sternal abdominal muscles, with which it is 
perhaps homologous. 

iMeral tkoracieo-abdominal, with its fellow of the other side, arises by a com- 
mon tendon from the roof of the metathoracic neural canal ; the bellies separate, 
diverge, run backwards and insert by a pale tendon into the side of the anterior 
margin of the first alidoniinal sternum; together they act as an abdominal 
flexor, separately to pull the abdomen to that side. 

TSAKH. AM. BNT. SOC. XX. JULY, 1863. 
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The abdominal muscles are longitudinal and transverse. The 
longitudinal muscles are tergal and sternal. Of the longitudinal 
tergal there are two sets : the mperior tongitudincU tergal abdominal 
muscles pass from the anterior dorsal part of the tergura of one seg- 
ment to the same posterior part of the next in front; the lateral 
longitudinal tergal abdominal muscles pass from the inferior lateral 
margin of the tergum of one segment and the adjacent pleural mem- 
brane to a region somewhat higher up on the tergum of the preced- 
ing segment. The longittidincU sternal abdominal muscles are quite 
small, and pass from the anterior part of the sternum of one seg- 
ment to the posterior part of the preceding sternum. The contrac- 
tion of the superior tergals of both sides is to extend the abdomen 
in a straight line, of the sternals of both sides to flex the abdomen 
ventrally upon itself, while a contraction of the muscles of one side 
of the abdomen only will bend it towards that side. Transverse 
muscles occur in the second abdominal segment of the males from 
tergum to sternum ; and in the spiracle-bearing segments as vertical 
expiratory muscles (Plateau 11) connecting the terga with the second 
lateral sternal process, and which aid in the contraction of the ab- 
domen in the act of expiration. 

THE AIIMBNTABY OANAL. 

The alimentary canal is a nearly straight tube running from the 
mouth on the lower surface of the head to the anus in the rudimen- 
tary eleventh, or anal segment. It ctmsists of three parts: the /ore-, 
the mid-, and the hind-gut. The first and last are formed from the 
ectoderm of the embryo, like the integument, and have a chitinous 
lining ; the mid-gut is of endodermal origin and the chitinous lining 
is absent. 

The fore-gut (oesophagus and crop) extends from the mouth to the 
second abdominal segment. Its walls are very distensible, particu- 
larly at its hinder end. Its only appendages are a pair of salivary 
glands, which were discovered and described by Poletaiew (9). The 
glands are compound, and lie in the prothorax. Each acinus is 
tolerably long and narrow ; their numi)er is greater in the Anisop- 
tera (above 150) than in the Zygoptera (50), and in the former 
group they are more closely bound together by a tracheal net- work. 
The acini of each gland eventually form a single duct, which dilates 
into a reservoir, after which it unites with its fellow of the other side. 
The common opening is on the underside of the hypopharynx, where 
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it joins the labium. The development of the salivary glands begins 
in a late nymphal stage. 

The mid-gut (chylific ventricle) extends from the second to the 
hind part of the seventh abdominal segment. Its walls are thicker 
than those of the fore-gut, and are transversely ringed. The open- 
ing between the fore- and the mid-gut is valvular, so formed by the 
hind end of the fore-gut extending a short distance into an invagina- 
tion of the front end of the mid-gut. There are no appendages 
(ctecse) to the mid-gut. Faussek (7) has described the histological 
structure of the mid-gut. The epithelium consists of high, very 
narrow, cylindrical cells, and does not form folds ; between these 
cells are many fairly large glands (crypts) whose cell-nuclei, in con- 
tradistinction to those of the epithelium proper, show mitosis. Ex- 
ternal to the epithelium is a structureless membrana propria, then 
in succession outwards, a circular muscle, a connective tissue and a 
longitudinal muscle layer. This description applies to the mid-gut 
of Aeschnid, Libellulid and Agrionid larvae, and to the imago of 
Diplax driolatn, 

Griffiths (Physiol, of Invert, p. 94, 1892) finds the fluids within 
the mid-gut (secretions of the crypts) to be always slightly alkaline ; 
an infusion of about twenty such mid-guts readily converted starch 
int^) glucose and digested fibrin. 

The hind-gut (rectum) extends from the seventh abdominal seg- 
ment to the anus. No valve exists i)etween mid- and hind-gut, but 
the anterior extremity of the latter is marked by the attachment of 
the Malpighian tubules, which may be regarded as appendages of 
the hind-gut. The walls of this part are also thicker than those of 
the fore-gut. A constriction divides the hind-gut into two parts, 
the anterior part being of larger calibre, and having on its inner 
surface longitudinal ridges, representing the branchial ridges of the 
nymph. These ridges fade away in the |K>8terior part of the hind- 
gut. 

The Odonatn are rapacious and carnivorous, both as nymphs and 
Hs imagos, the former feeding on young fish, tad^M)les, aquatic insects 
and prol)nbly many other water-dwelling animals. The fcKwl of the 
imagos con.^^ists mainly of insects of all orders, including their own, 
but e8|K»cially of sofl-bcnlied Diptera and Ilemipteni. Dr. Abbott 
found dragonflies feeding on the decomi)Osing remains of a calf in 
New Jersey, in October ("Upland and Meadow," p. 31 f)). The 
cannibalistic habits of the Odonata are shown by the following facts: 

TSANH. AM. KNT. SOC. XX. (23) AUGUST. 1803. 
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it has frequently been remarked by those who have reared them in 
captivity, that the nymphs devour nymphs of their own and of other 
species. Stefanelli observed the nymphs of the European Aesehna 
eyanea to come out of the water at night and attack and devour the 
newly-transformed imagos of the same species. Miss Wadsworth 
has seen an imago of Dromogomphvs apinosus devouring an imago 
of Cahpteryx maculata, and Kuthy records Bro/chytron prateiise 
preying on Somatoehlara flavomaeulata. 

The excretory organs are appendages of the alimentary canal. 
They are known as the Malpighian tubules^ and, as already men- 
tioned, are attached to the point of junction of mid- and hind-gut. 
Their number is from 50 to 70. The fullest account of them is bv 
Griffiths (8) for the European Platetrum depressum. In this 8j)ecies 
they are 60 to 70 in number and unbranched ; each consists, from 
without inwards, of " a connective tissue layer, a delicate tracheal 
tube, a basement membrane, and lastly an epithelial layer of com- 
paratively large nucleated cells." The cavity of the tubule is very 
irregular. The secretion of the tubules yielded uric acid, and no 
other ingredient was detected. 

THE CIRCULATORY APPARATUS. ' 

The circulatory apparatus, so far as it has been recognized in the 
Odonata, consists of a dorsal vessel of extreme tenuity, lying in the 
abdomen above the alimentary canal and extending into the thorax. 
Blanchard states that its openings are hardly visible and not marked 
by constrictions; he counted seven pairs in Oomphxun (Ann. Sei. 
Nat. 1848, Zool. ix, p. 389). In the hind part of the dorsal vessel 
of some Odonata are unstriated muscle fibres which are described by 
Vosseler.* A ventral abdominal pulsating sinus is also recognized 
by Graber. 

In close connection with the dorsal vessel and with the abdominal 
tracheae, are masses of yellow /a^ to which Graber assigned the func- 
tions of absorption and the conveyance of nutrition to the various 
organs (" Die Insekten," vol. I). 

THE RESPIRATORY APPARATUS. 

The respiratory apparatus consists of three pairs of main longitu- 
dinal traclieit' with their l)ranclie^. The three pairs are found as 
8ucli only in the ahdonien, where, from their position, they arl termed 
ventral, visceral and dorsal. 

* rmersuchun^rin iihfi- >{latte unci iiiivullkuiuiuen quergt'Streifte Muskclii (Ur 
Arthropodt'ii. Tiihingtii. lt*91. Pp. lM-95. 
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The ventral pair lie, one just beyond either lateral margin of the 
abdominal sterna. Each ventral trunk receives a branch from each 
of the eight abdominal spiracles of its own side of the body. The spira- 
cles, as airea<ly mentioned in describing the abdominal skeleton, lie 
in the anterior part of the pleural membrane which connects the 
terga and sterna of the first eight abdominal segments. Each spi- 
racle is elongated in the direction of the long axis of the body, and 
in the Aeschnidse and Libellulidee, at least, is guarded by a chitinous 
flap, a prolongation of one side of the margin of the opening ; the 
free edge of this flap and the margin opposed to it are bristly. In 
the Agrionidffl this flap is apparently absent. Each ventral trunk 
supplies tracheal branches to the ventral nerve cord, the sternal ab- 
dominal muscles and the reproductive organs. In the posterior part 
of the thorax, each ventral trunk, which is there quite small, becomes 
connected with a branch of the dorsal trunk ; in its course through 
the ab<lomen, a number of cross- tracheie connect it with the dorsal 
trunk ; at about the level of the seventh pair of alulominal ganglia, 
it l)ecomes connected with the visceral and the dorsal trunk of the 
same side by means of a large cross branch {Lihellula pulchella). 

Each vi^eral trunk is attached to its res|)ective side of the alimen- 
tary canal from near the hind end of the mid-gut to the base of the 
abdomen (//. pulchella)^ where it ap{)ear8 to be connected with 
branches of the dorsal trunks. Each visceral trunk supplies numer- 
ous branches to the mid-gut; as just mentioned it unites posteriorly 
with the ventral trunk of the same side and from the point of union, 
small traclieic proceed to the Malpighian tubules and hind-gut. 

The dorml trunks are the largest of the three pairs ; in the abdo- 
men they lie above the alimentary canal, one on either side of the 
median line, with the dorsal (blo(Kl) vessel between them. In the 
thorax, however, they become ventral (/>. pidchdUi) and pass into 
the head, supplying by their numerous branches, the organs in both 
head and thorax and having two pairs of external orifices — the tho- 
racic spiracles ; beyond the middle of the abdomen each trunk bi- 
furcates {L, pulchellti), but the two branches continue backwards 
side by Hi<le to the cross-trunk by which communication is had with 
the united visceral and ventral trunks, afler which they again sepa- 
rate an<l supply the region of the hind-gut ; the tergal abdominal 
muscles are mainly supplie<l by the dorsal trunks. In the second ab- 
dominal segment e-ach dorsal trunk has connecte<l with it, by means 
of tracheal stalks, two or more air-sacs. Ventral and dorsal trunk 
of each side are connected by cross-tracheie. 

TSANS. AM. KNT. BOC. XX. AUGUST. 1883. 
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The thoracic spiracles are considerably larger than the abdominal. 
Of the two pairs, the more anterior are the mesodigmataf which are 
situated, one in the fore part of each mesepisternum. Each mesos- 
tigma (see PI. II, fig. 13) is a narrow, transversely elongated open- 
ing and from its position is often partly concealed by the hind lobe 
of the prothorax. Within its lips is a chitinous, comb-like piece, 
first described by Landois (Jfeit. Wiss. Zool. xvii, p. 167, 1866) as a 
sound-producing organ. The number of teeth of the comb varies 
for diflferent species and their length is not the same in diflferent parts 
of the comb. Between the larger teeth is a folded membrane con- 
sisting of a single layer of rather larger cells. The second pair of 
thoracic spiracles are the metastiffmata. Each metastigma lies on the 
side of the thorax in the lower part of the metepisternum ; it is 
shorter, but wider than the mesostigma, is without a chitinous comb, 
but is guarded by a chitinous flap whose surface is spinous ; probably 
the comb of the mesostigma is merely a modification of such a flap. 

There are thus ten pairs of spiracles altogether, all functional. 

Both Landois I. e. and Krancher (Zeit. Wiss. 2k>ol. xxxv, pp. 551-3) regard the 
thoracic spiracles as belonging to pro- and mesothorax respectively; the latter 
describes the metastigma and the abdominal spiracles in detail. There is ap- 
parently no reason for thinking that the niesostigmatic comb does produce sound. 

The preceding account of the distribution of the trachesB is based on personal 
dissection of LibeUula pulehella. The writer is not aware that information exists 
as to the variations which may occur between the imagos of different groups. 
The account given above should be compared with the summary of the results 
of various studento who have treated of the trachese of the nymphs (see post). 
The writer is not acquainted with the contents of Dr. Palmen's "Morphologic 
des Tracheen -Systems," a work which he has not seen. 

The respiratory movements (Barlow 10, Plateau 11) consist in an 
alternate expansion (inspiration) and contraction (expiration) of 
the abdomen. The expansion or contraction is simultaneous in all 
the segments, the length of the abdomen is not altered. The rate 
of movement* varies greatly at different times owing to unknown 
causes, but is always quickened by exercise, increased temperature, 
galvanism and mechanical irritation ; the last three agents quicken 
the njovements in the decapitated insect as well. To adopt the con- 



• In Hu entire Libellula cyanea held in the hand, the inspirations were 73 per 
minute: similarly in a Plathemis trimacHlata, 105-118 per minute. Another in- 
dividual of this hitter specicR immediately after alighting upon h fence-rail, 
inspired 70 times per minute. 
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venient form used by Plateau, the abdominal movements may be 
tabulated as follows : , 

INSPIRATION. EXPIRATION. 

Slower, with decreMiog activity; an 

inspiratory pause. Rapid and short. 

Sterna lowered. Sterna elevated. 

Ventral parts of terga move outwards. Ventral parts of terga move inwards. 

Dorsal carina lowered. Dorsal carina elevated. 

Abdomen descends. Abdomen slightly raised. 

The expiratory movements are accomplished by the abdominal 
muscles, es|)ecially the vertical expiratory. The inspirations are 
efTectetl by the relaxation of the muscles. 

Each pair of abdominal ganglia acts as a respiratory centre for 
its own segment, independently of the others. Decapitation does not 
stop the respiratory movements, but diminishes their number and 
amplitude ; in one instance they continued for forty-three hours after 
removal of the head. 

THE NBRVOUS SYSTEM. 

The central nervous system consists of twelve distinct ganglionic 
masses, of which two are in the head, the supra- and the subceso- 
phageal ; three are thoracic and seven are abdominal. 

The supra-iesophageal ganglionic mass consists of the medianly 
situated brain, or cerebrum, connected with which on either side is a 
very large optic ganglion. The brain lies between the upper half 
of the posterior foramen and the partition formed by the chitinous 
rods (6) as described for the endoskeleton of the head. Its surface 
is not lobed, but as it supplies nerves to the eyes, ocelli, antennse, 
frons and labrum, it is to be regardeil as com|)ound in its origin, 
like that of other insects. Blanchard (12) shows the cerebrum of 
Oomphim forcijmUm (= viUgoiiadmwi) to give off one pair of optic 
nerves, one pair of antenna], one labral pair, one pair uniting in a 
frontal ganglion and one pair of small posterior tracheal. 

The optic ganglia, large in all the Odonata, are es|>ecially so in the 
Aeschninse and Lil)ellulidse, in correlation with the proportionately 
large area of the eyes in these grou|)s. Each ganglion is connected 
with the brain by a distinct stalk — the optic nerve. The histological 
structure of the optic ganglia has been studied by Berger (14) and 
Viallanes (16) ; their results agree, and the latter summarises them 
as follows: 

TBAIC8. AM. KNT. HOC. ZZ. AUGUST. 1803. 
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" From each elementary eye [of the compound eye] proceeds a 
nerve fibre (post-retinal fibre). All the post-retinal fibres are directed 
inwards, and traverse in their passage a sort of interposed nervous 
screen, which I will describe under the name of ganglionic plate. 
After having traversed this latter, the fibres continuing inwards, in- 
terlace completely, and so form the external chiasm. The fibres of 
the external chiasm then sink into a mass of granular substance 
known under the name of external medullary mass. They reappear 
to interlace again and form a second chiasm, the internal chiasm, 
and to acquire a second mass of granular substance, the internal 
medullary mass. The nerve fibres, after having traversed this mass 
reappear to form the optic nerve and proceed directly to the brain. 
We will add that to each of the masses of granular substance are 
annexed masses of ganglionic cells, from which they receive prolon- 
gations.*' 

The circumoesophageal nerve-ring closely surrounds the alimentary 
canal, so that the interval between supra- and suboesophageal ganglia 
is a short one. 

The guboesophageal pair of. ganglia lie immediately below and 
behind the oesophagus as it turns downwards to the mouth. It sup- 
plies a pair of nerves each to the mandibles, maxillae and labium. 

The three thoracic ganglia are pro-, meso- and metathoracic re- 
spectively. The prothoracic pair innervates the first pair of legs, 
the mesothoracic the second legs and the front wings, the metatho- 
racic the third legs and the hind wings. 

The relative size of these three pairs varies. Thas in Epituchiia hero» the pro- 
thoracic K&QKliA were found to be the smallest of the three, while in Libellula 
auripennis they were fally as larfire as the other two. In Calopteryz maaUata, 
Aeichna eonHricta and Epimtehna herot the meso- and metathoracic ^n^lia are 
distinct from each other, while in Libellula auHpennis, L. pulchella and in Oom- 
phui vtUgatissimua (according to Btanchard's figure), they are united. This union 
suggests a correlation with the obliteration of a considerable portion of the 
meso-metathoracic, or first lateral, suture, but as the same obliteration is also 
found in the Aeschninee, the union of the ganglia in the Qomphime and Libel- 
lulinse has probably followed the appearance of the suture — if the correlation 
really exist throughout theee two groups. 

The distribution of the abdominal ganglia is, as far as known, the 
same for all groups. The first pair lies in segment 1, the second in 
3, the third in 4, the fourth in 5, the fifth in 6, the sixth in 7, the 
.seventh in 8. The abdominal ganglia are smaller than the thoracic, 
and are proportionately larger in Oilopteryx than in Aeschna. Each 
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imir supplies the muscles of its own segment; segment 2 is supplied 
by branches from the first pair of ganglia, segments 9 and 10 and 
the terminal appendages by the seventh pair. The experiments of 
Harlow (10) Plateau (11) and others have shown that each pair of 
abdominal ganglia is a respiratory centre for its own segment. The 
high degree of independence of the rest of the nervous system pos- 
sessed by the different parts is shown by the experiments of Stephens 
(£nt. Mag. I, p. 518, 1833), who induced an Aeschna to devour its 
own terminal four abdominal segments, and which then ** fled away 
as briskly as ever ;" by similar experiments of the writer on Pa- 
chydiplax longiptnnis; and by the continuance of respiration after 
<lecapitation, or in portions of the abdomen consisting of three or 
four segments which have been removed from the rest of the body, 
as noted by Barlow. 

The terini nation of the motor nerves in the nymph of lAbMula has been in- 
vestigated by Oabbi, who finds that the sheath of the nerve enters into close 
relations with the primitive musclo-bondle and is coutinaed into the sarcolemma 
which forms the so-called elevation of Doy^re. The axis cylin4.er |)euetrates 
the apex of the elevation of Doy^re and divides into two branches at the base 
of the cone. The motor termination is situated below the sarcolemma (Ball. 
8oc. Ent. Ital. XVIII. pp. 310-333, 1886). 

Special Sense Organa,— The external features of the compound eyes have been 
already referred to (p. 155), where the difference in sise between the facets of 
the upper and lower surfaces in the eyes of the Libellulidie and AeschninsB was 
mentioned. Exner finds that the separate facet-members of the upper surface 
are absolutely, but not relatively longer, and possess no black pigment: the re- 
verse is the case in those of the lower parts, and the transition between the two 
kinds in these respects is quite abrupt.* When the eyes of the living insect are 
examiniHl, a number of black spots are seen, which change their location as the 
eye is looked at from various points of view; these are the " pseudopupillsB." 
Exner believes that the upper part of the eye is for "the perception of move- 
ments, the lower for the perception of form of resting objects," a conclusion for 
which ho finds support in the fact that the psoudopupillie of the upper surface 
move more rapidly, when the insect is turned in the hand, than do those of the 
lower surface (Die Physiologic der facettirten Augen von Krebsen und Insecteu. 
Leipxig u. Wien, 1891). On the other hand. Plateau considers that the Odonata 
do not |>erceive form, but merely motion (Bull. Ac. Belg. (3), XVI, pp. 417-425, 
1888). 

I>e«pes describes (Ann. Sci. Nat. (4), IX, p. 240, 1858) certain structures on the 
antenna* which he regarded as auditory; in Agrian, on the third antennal Joint, 
he found an openiug closed by a white membrane, and on the fifth four tympan* 
ules placed in line, one above the other; in Libetiula (Diplax) tulgata was nothing 



* Additional details on the histological structure of the eyes are given by 
Lownc. Trans. Linn. 8oc. (2) II. pp. 38iM20, and Hickson, Quart. .Toum. Micr. 
Sci (n. s.) XXV. pp. 222-223, etc. 

TBAN8. AM. KNT. HOC. XX. AUOUBT, 1883. 
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similar to the first opening described for Agrum, bat the third joint bore four 
tympanules; the profile of the tympanales was convex, and otoliths within very 
evident. 

Packard has described as organs ot taste the setie and ** taste-caps" sitaated on 
the inner sarface of the labram (Psyche, V, p. 223, 1889). 

The sympathetic nerves of LibelltUa depresm have been described 
and figured by Brandt (13). From either side of the brain, near 
and in front of the origin of the antennal nerve, a nerve runs for- 
wards and unites with its fellow of the opposite side in the frontal 
ganglion, from which a pair of small nerves is given oflT to the lab- 
rum ; posteriorly the frontal ganglion gives oflT an unpaired nerve 
to the oesophagus. Lying on the dorsal surface of the oesophagus, 
immediately behind the brain are two pairs of small ganglia, of 
which the anterior pair is on the middle line and in contact, while 
the posterior pair is separated, each ganglion lying on the lateral 
margin so to speak of the oesophagus ; anterior and posterior pairs 
are connected ; nerves are supplied to the oesophageal walls. A)> 
parently it is the posterior pair which corresponds to the pair of 
tracheal ganglia of Blanchard. 

We know but little as to the intelligence of the Odonata. Fennel records 
(Mag. Nat Hist. VI. pp. 271-272, 1833) an observation of interest on this topic. 
A male and a female of a species of Aeaehna were flying and sporting over a 
pond, when another male appeared and chased the female. The first male 
tamed upon the newcomer, and a stnigsle ensued between the two males until 
one fell into the water; the other alighted npon him as he floated on the water's 
surface, remained there for a short time and then joined the female, who bad 
continued to fly around the pond without manifesting any interest in the combat. 
An examination showed that the conquered male had been deprived of his wings 
by the victor, and so was unable to rise. A natural interest as to whether the 
victor was the original possessor or the newcomer, is not gratified by the narrative. 

THE RBPRODUCTIVB ORGANS. 

The Odonata are in all cases unisexual. The male reproductive 
organs — iedes are paired, one lying on either side of the abdomen 
above the alimentary canal. Each testis is an elongated, cylindrical 
organ, held in place by tracheae ; when fully developed, its anterior 
extremity lies in the fourth segment. At ita hind end each narrows 
somewhat to form the vas deferens, which passes below the hind-gut 
in the seventh or eighth segment and only unites with its fellow of 
the opposite side at the common opening on the ventral surface oft). 
The two vasa deferentia are without i)ermanent dilatations or seminal 
vesicles. The opening of the common duct, as already mentioned, 
is guarded by a chitinous flap on either side. 
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The jfpermaiozoa of the Agrionidse and the Aeschnidse are very 
slender, very agile and of hair-like form, while those of the Libel- 
lulidie are thicker and immobile (Siehold 17). Several stages in the 
development of those of Agrion pnella and Calopteryx virgo are de- 
scribed and figured by Butschli (Zeit. Wiss. Zool. XXI, pp. 528, 
529, pi. xl, 1871). 

The external genital organs of the male are separated from the 
orifice of the duct of the testes and lie in a pocket on the ventral 
side of the second abdominal segment, entirely outside the body 
cavity and having no communication with it. They consist of a 
petiis and its vesicle, lying in the me<iian line, and on either side of 
these one (Lil)ellulidrc) or two (Aeschnidse, Agrionidse) pairs of 
processes — genital hamules (see PI. II, figs. 3-6). The vesicle of 
the |>enis is a sack with chitinous walls, lying at the hind end of the 
|K>cket ami firmly attached at its basal end to the anterior poition 
of the sternum of 3. Its distal extremity may (Anisoptera) or 
may not (Zygoptera) be attached U) the |>enis. In the former case 
the penis is a three-jointe<i, chitinous tube, bent ventrally on itself 
and then directed backwards, with its cavity (lumen) continuous 
with that of the vesicle ; a longitudinal o|)ening to the exterior is 
present on the convex side of the second joint, and the apical, or 
third joint terminates variously in different species. In the latter 
case the penis is unjointed, and \a attached to the floor of the pocket 
(i. e. to the sternum of 2). In either case the penis is situated imme- 
diately in front of the vesicle. The hamules are variously shapeil ; 
the anterior pair is the larger in the Agrionidie and the Aeschninse, 
the smaller in the Gomphina) ; the single pair present in the Libellu- 
lidie corresponds to the posterior pair (Hagen, 39, pp. 273-74). In 
front of the anterior pair, the anterior sternal border of 2 forms a 
variously-shaped, downwardly-projecting piece — the anterior lamina 
— which forms the front boundary of this genital pocket. Between 
the hamules, and imme<liately in front of the penis, there is in the 
Aeschnidre, and to a less extent in the Agricmidie, a me<lian, hoo<l- 
like, chitinous piece, under whose arch the penis is folde<l when not 
in use. This is the sheath of the penis.^ In the Libellulidie this is 

* It in hero to l>« r(Mimrke4i that de SelyMaiid Haf^eii (40, 43, and in their Revue 
dm OdonatrH d'Hiirope) have applied the term "sheath of the penis" (f^aine du 
p^uis). not aA by lianihur (33) and an al>ove, but to the vesicle of the peniH. while 
the real sheath of the penis is called the enillere. Rambur's description is very 
clear, and his terms are followed in the text. Ila^en uses the term " vesicle of 
the penis" in (36). 

TSANH. AM. KNT. KOC. XX. (24) AUOUBT. IS&3. 
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absent, but a posterior, backwardly and downwardly-directed process 
(genital lobe) arises from either side of 2, and between those of the 
right and left sides, the vesicle of the penis lies. The hamules are 
apparently for clasping the edges of the vulvar lamina during copu- 
lation. The sheath of the penis and the genital lobes are protective 
organs. 

The separation of the orifice of the duct of the testes and the intromittent 
organ in the Odonata is not a unique occurrence in the animal kingdom. In 
male spiders the common duct of the testes opens on the base of the abdomen, 
while a pedipalp is modified to form the copulatory orfiran. So, also, among the 
Cephalopods, one of the arms of the male is modified (hectocotylized arm) for 
the purpose of introducing the spermatopbores within the mantle of the female. 

The reproductive organs of the female, the ovaries, are also paired 
and occupy the same relative position as the testes ; when function- 
ally active, they extend forwards even as far as into the hind part 
of the thorax. The ovarian tubes are very numerous and open into 
an oviduct which unites with its fellow of the other side, in the eighth 
segment, to form the vagina. The vagina is provided with a dorsal 
pouch — bursa copulatrix — and. one or two reeeptacxila seminis. In 
Calopteryx, the receptaculum consists of two small lobes which unite 
in a common canal ; in Agrion there is a single lobe; in the Anis- 
optera there are two reccptacula, each with a distinct canal (Siebold 
17). The external orifice of the vagina (vulva) is at the ventral 
apex of 8. It may be simply an uncovered opening, or the posterior 
extremity of the sternum of 8 may be prolonged as the vulvar lamina 
to assist in oviposition. 

In the Agrionidae, the Aeschninse, the Cordulegastrinae, and some 
Gomphinffi, the vulvar lamina is prolonged into two trough-like 
plates, pointed at their distal extremities, with their concave faces 
opposite each other so as to form a tube-ovipositor. Each plate con- 
sists of two curved styles united side by side; on the outside near 
the a|)ex are some transverse ridges forming a file-like surface (Ag- 
rionidie, Aeschninae). In the Agrionidaj, Aeschnina?, and certain 
Gomphinje (Petalura), there lies on either side of this ovipositor a 
chitinous piece — genital valve, derived from the sternum of 9. Ar- 
ticulated to the apex of each genital valve is a slendi^r. unjointed 
process (valvular process) which terminates, in the Aesclininu' and 
the G()nij)lniKO of the legion Petalura, with a small l)iindle of hairs; 
in the Agrinnidio these hairs are absent. The fiinetion of tlie ;zenital 
valves is j)r()l)al)ly to assist in the placing of the eggs witliiii ineisioiis 
(made by the |>()iiite<l and roughened ends of the ovipositor; in the 



NORTH AMRRICAK ODOKATA. 187 

tissues of water plants, and also to steady the abdomen during ovi- 
{Misition. In the remaining Gomphinie and in the Lihellulidffi, the 
vulvar lamina, although often large and variously shaped, does not 
serve for the insertion of eggs within plants, and there are no genital 
valves. 

The ova (unfertilis^) are elongated, and as they lie with their 
long axes parallel to the long axis of the ovarian tubes, their two 
extremities may be definitely distinguished as anter'or and posterior 
poles. The anterior pole is that which is towards the head of the 
mother ; it corresponds to the head end of the embryo in late, though 
not in early, embryonic life. The other pole is the posterior, is di- 
rected towards the tail end of the mother and corresponds to the tail • 
end of late embryonic life. The micropyle is situated at the anterior 
pole. 

Secojtdary aexual differences are of size, of structure and of color. 
In some groups the males, in others the females are larger, as may be 
seen from the dimensions given for the species in Part II. Structural 
differences are found in diflferences of venation of the post-costal 
space in some Calopteryginse iHeUzrina)\ in the shape of the pro- 
thorax and of the tenth abdominal segment in many Agrioninae ; in 
the 8ha|)e of the occiput, the relative development of the femoral 
spines, and the possession of spines on the vertex by the female, in 
many Gomphino; ; in the replacement of the tibial spines by knobs 
in the males, but not in the females of Cordnlegaster ; in the posses- 
sion of auricles and an excavate<l anal border of the hind wings by 
the males of Cordulinse and many Aeschnidse. When the colors of 
male and female are different, those of the male are usually brighter. 
The pattern of coloring both of abdomen and of wings may be quite 
different in the two sexes ; in such cases, that of the teneral male is 
more like that of the adult female than is that of the adult male. 
From various considerations Walsh concluded that in many [e.g. the 
Calopterygine IjaU and Hetasrina and some Oomphus] though by no 
means in all Odonatous groups there is a great overplus of males 
(Proc. Ent. Soc. Phila. ii, p. 223). 

Dimorphic females exist in the Libelluline genus Neuroihemis^ 
vfhen* the heterornorphus female has a more open venation than the 
male and the isomorphous female (Brauer), and in the Agrionine 
genera Ceratura, Anomdlagrion, Ittchnura (see Part II) and Agrioe- 
iiemi^, where the coloring of the heteromorphous female is quite dif- 
ferent fnmi that of the male and normal female (Selys). 

TSAIfS AM. KNT. fM>C. XX. AUOUST. 1893. 
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Hafren has recorded instances of the copniation of different species, bat no- 
thing is known of their progeny (Ent. Weekly Intel. 1857, pp. 62, 63. Stet. Ent. 
Zeit. xix, p. 44, 414-15, 1858). 

oviPosinoN. 

Owing to the separatiou of the intromittent organ from the ex- 
ternal opening of the vas deferens in the male, an essential prelude 
to the act of copulation is the filling of the vesicle of the penis with 
sperm. This is accomplished by the curving of the abdomen ven- 
trally upon itself so that the ventral surfaces of the ninth and second 
segments come in contact. While no precise details have been re- 
corded, it seems probable that in the Zy^optera the sperm passes di- 
rectly from the vas deferens through a fissure on the free end of the 
vesicle to its interior, and the penis is filled by applying it to the 
vesicle. In the Anisoptera the sperm passes through the penis into 
the vesicle. This preliminary stage ended,* the male flies after a 
female, seizes her by his feet, and then clasps her prothorax with his 
abdominal appendages. She then curves the apex of her abdomen 
ventrally forwards and upwards, so that the vulva shall come in con- 
tact with his accessory genital organs, and the sperm is introduced 
into the vulva by the penis. During copulation, therefore, the male 
is above and in front of the female ; the heads of both are turned in 
the same direction. While in most of the groups the act of copula- 
tion lasts but for a very short time and takes place while flying, it 
would appear that among the Agrioninae a considerable period 
elapses between the clasping of the female's prothorax and the curv- 
ing of her abdomen to meet that of the male, and that the impreg- 
nation is effected when at rest. The spermatozoa upon being received 
into the vagina pass into the receptacula seminis and the bursa 
copulatrix, and the eggs are fertilized as they pass the openings of 
these pouches on their way down the vagina. 

Oviposition, as a general rule, immediately follows ooimlation. In 
the Agrionidie,t the Aeschninje, and probably in the Petaluroid 
Gomphinje and the Cordulegasterinie. the eggs are laid within the 
tissues of plants below the water's surface in conformity with the 



♦ TmM records tlie malo of Lestes as charging the seminal vesiclf after the 
female hud Ihmmi seized f Amor. Nat. xix. pi>. '.iOG-7). 

t A|»pareiitly the only observation which conflicts with this statement is that 
of Walsh 'Vrov. Knt. Soc. Phila. ii. p. 3>2), who " observed that Jletirriun 9 flirts 
her «'i:KH into the opon river, withont atta<'}iinp them to a<{natic ]»lant«^."' This 
assertion shonhl he tested hv further observations. 
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Structure of the vulvar lamina as an ovipositor ; this may be termed 
endophytic ov'iiH»\tHm, In the other subfamilies no ovipositor exists, 
and the eggs are merely dropped into water or attached by a gummy 
substance to the surfaces of submerged bodies; such ovi}K)sition may 
be styled exophytic. In either of these cases the male may or may 
not retain his hold of the female's prothorax by his appendages 
during oviposition. 

1. Endophytic oviposition. — A favorable opportunity enables! the 
writer to see, in Argia violacea, an Agrionine, the sharply pointed 
and roughened ends of the halves of the vulvar lamina cut into 
plant tist>uc and push the eggs into the incisions. The valves assist 
in the de|)osition and probably also steady the abdomen. The first 
eggs in this case were laid just helovf the water's surface, the female 
gradually descending and inserting the eggs farther and farther 
downwards. The laying of the eggs in plants below the surface, 
necessitates the descent of the female into the water, so that she may 
Ikj completely submerged, as the writer has witnessed in Enaliagma 
exstdanSj and as has been observed in different species of Agrioninse 
and Aeschninw by many others. When the male retains his grasp of 
the female's prothorax during ovijKMiition, and the female continues 
to descend, he usually loosens his hold and separates from the female to 
avoid l)eing dragged into the water. Von Siebold saw the mnle of Ledei* 
xponm also descend below the surface with the female, and the writer 
has witnessed the same phenomenon in three different pairs of Enal- 
lagma fjcanlfuis. When immersed, both male and female are encased 
by an enveh)|)c of air. After eggs have been deposited in a plant, 
by holding the latter l)etween one's eyes and the light, the eggs can 
usually l)e seen lying between the veins of the leaf-blade. While 
the male and female of endophytic groups remain attached during 
ovi|>osition to a greater extent than in the exophytic grou|)s, yet 
Afiox Junius and Ischnura vertiealis have l)een seen by the writer at 
one time to lay the eggs without the attachment, or even presence 
of a male, and at other times to lay them with the male attached. 

2. Kcophyiic ovipotniion. — The female re|)eatedly dips the end of 
her alxlomen into the water at a rate, in Platheinis trimaeulaia, of 
120-150 di|>8 |)er minute. At other times she strikes the water with 
her ab<1omen with such force as to fasten the eggs upon the vertical 
surface of rock (Buckhout). The eggs of this gn)up are found to 
l>e covered with a transparent substance which causes them to ad- 
here to a<Ijacent objects. The dipping of the female's alnlomen 
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enables the water to wash the eggs from her body. While the eggs 
are usually distributed in small numbers, Gerard found bunches of 
30-40 egg-masses, each twelve to fifteen inches long and one-eighth 
of an inch in diameter, with about 500 eggs to the inch, and which 
subsequently yielded Libelluline larvae (Am. Ent. iii, pp. 174-75). 
While the male usually releases his hold of the female immediately 
after copulation, Diplax frequently oviposits in pairs. Even when 
the male separates, he frequently follows the female while she is 
discharging the eggs. 

Most individuals probably pair more than once. A second pairing 
may take place while a female is in the very act of ovi position, as 
the writer has observed in Plathemis irimacnlata and lAbeliula pul- 
ckella; in both of these cases, afler the interruption, the female re- 
sumed the discharge of the eggs. 

2. Devku)pment of the Odonata. 

EMBRYONIC (oval) DBVBLOPMBNT. 

The eggs of the Odonata are smooth, pale yellow, elongated in the 
endophytic, elliptical and wider in the exophytic forms. The period 
of oval development varies from six days in Lihellula pulchella and 
Ischnura verticalisy to three weeks in Qiiopteryz virgo (Brandt). The 
number of eggs laid by one female is very variable ; 800 was the 
highest found by Brandt in C virgo. 

Our knowledge of the embryonic development of the Odonata is 
based chiefly on the researches of Brandt (18) on Calopieryx virgo. 
What is here presented is mainly an abstract of his paper. 

The anterior pole of the freshly-laid egg is distinctly more [winted 
than the posterior. An examination of the outline of the egg shows 
one of its long sides to be almost straight, while its opposite side 
is distinctly convex ; the straight side corresponds to the ventral 
surface of late, but not early, embryonic life, and the convex side 
to the dorsal surface of late embryonic life, and will be so desig- 
nated in the following account. The length of the egg is 1 mm., 
its greatest breadth .2 mm. Two membranes enclose the egg^ an 
outer (chorion) and an inner (vitelline membrane). The chorion is 
!itriu'turelos8 and at first colorless; it is thickened at the anterior 
pole, an<l here also a small gelatinous mass adheres. The micropvle 
passes excentrically through the suniriiit of this thickeninir of the 
chorion. Moreover, a delicate, folded, funnel-like membrane is 
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)>laced just beyond the gelatiDous muss. Both membrane and mass 
increase the facility of entrance of the spermatozoa into the egg. 
Withiti the very thin vitelline membrane are mostly yolk spheres 
and &t drops with, of course, the egg-cucleuB. 

The blastoderm does not apparently arise a» a conljnuoua layer, 
but in isolated patches, which afterwards unit« and form a single 
layer of cells over the entire surface of the egg, but within the egg 
membranes. Bix Ui twelve hours from the time of ovipusitioti were 
rei|uireil for its complete formation. The blastoderm then thickens 
slightly at both poles and also un the ventral surface near the poste- 
rior pile. This latter thickening (the ixntfra/ji/aCe — BawhplaUe — 
hp, fig. 33A) is shield-shaped and consists of two or more layers of 
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cellf, but fades, without distinct Imundarics, into the rest of the blas- 
toderm, .^n iuvagination now takes ]>1bcc in the ventral jtlate in 
(he form of a tul>e-like insinktiig into the central |>art of the egg 

TBAHS. AM. KHT. MK:. XX. AUOUHT, lEIUS. 



192 



PHILIP P. CALVBRT. 



(fig. 33B). The cavity of this tube is the amnion cavity; its inner 
blind end is directed towards the anterior pole of the egg, which it 
approaches more and more as the tube increases in length: The 
blind end is what will hereafler be the tail end of the embryo, and 
at this stage of development, is much nearer the anterior than the 
posterior pole. The walls of this tube are. from their mode of origin, 
continuous with the uninvaginated parts of the ventral plate ; as the 
tube increases in length, that part of its walls nearest the dorsal sur- 
face of the ^g steadily diminishes in thickness until it forms a mere 




memhranc— tlie itmmiiii ; that part iif the wall nenrcst the ventral 
surface of the egg is not thiiine<l, and given rise evenluully to the 
entire vi-ntnil snrfiice of the eiubryo and the paireil a]i|K!niijiges. 
in<'liiiling tlnH'e of the bead (hg. '.i-M'.). 

Mcjiiiwhilc, ilitt niiinviiginntL'd portions of the vcntnil ]>hiie are 
graiiuiilly n'.hiwl to ii sluni-iv fir<'<iin,<-ril.cd area in front of the 
mouth of Ihf niniiion cavitv. Jiiui l.m.i»e divided into iwo l>ilaierallv 
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syinnietrical halves — the lateral lobes (Seiienlappen), which eventu- 
ally take part in the formation of the head. The thick part of the 
wall of the invaginatcd tube, together with the lateral lobes, forms 
the germiiuil-hand (Keimstreif ). 

While the above-described changes have been taking place in the 
germinal band, the cells of the rest of the blastoderm, except at the 
anterior |)ole, have become flattened and surrounded by an inter- 
cellular substance. The most external layer of cells of the lateral 
lobes undergoes the same change, unites with the similar cells around 
the mouth of the invagination, and so closes the open end of the 
amnion cavity. The egg is thus enveloped by a membrane — the 
Mer<w<i — which is entirely free and unconnected with the amnion,* or 
the germinal band. Meanwhile the yolk, which lies almost every- 
where between the serosa and the embryo, has been divided into 
spheres. 

The deep (hind) end of the germinal band now curves so that the 
hind part of the abdomen becomes folded ventrally upon itself 
Three pairs of swellings appear on the amniotic side of the germinal 
band, the beginnings of the three pairs of legs. In front of these 
(in this stage of development, nearer the |K)sterior pole of the egg) 
three similar pairs of swellings 8(K)n appear, which will be the two 
pairs of maxilloe and the mandibles (fig. 33D). The length of these 
swellings decreases from behind forwards. As soon as these swellings 
are clearly recognizable, two distinct layers can Iks seen to be form- 
ing in eacli — an outer, skin layer and an inner, nerve-muscle layer; 
each layer of each swelling is continuous with the similar layer of 
the swelling in front and l)ehind. As they increase in length, the 
swellings are directed towards the hind end of the embryo. 8(X)n 
after the formation of the mandibular swellings, a similar antennal 
|>air app(*ar in front of them, and in front of the antennie a single, 
median, unpaired swelling, t\\e front-liead (Vorderkopf). Antennse 
and front-head show the sanie two layers as the other extremities. 
Behin<l the front head an invagination takes place — the beginning 
of the fore-gut. The front-head eventually gives rise to the clyf)eus 
and the labrum, and fus<^ with the lateral lobes which form the 
remainder of the head, excepting, of course, the mouth-parts. 

The embryo now stretches itself so that the lateral lobes, instead 
of lying near the ventral surface of the egg^ approach it-^ posterior 

* Thu anioion is the vitcera!e$ Blatt of Brandt, nnd the scrom is his parietalei 
Blait. 
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pole. Up to this period the embryo has occupied a reverse position 
to that in which it is found in later embryonic life. Its iiead end 
has been much nearer the posterior than the anterior egg pole, and 
its hind end nearer the anterior pole, while the appendages have 
been directed towards the dorsal egg surface (^g. 33E). The man- 
ner in which it changes its position will now be described. 

Near the point where the amnion cavity was closed by the growth 
of the serosa, the amnion and serosa fuse together. The fused part 
tears. The torn right and left halves adhere to the dorsal egg sur- 
face. By contractions of the serosa, the yolk substance is drawn 
towards the anterior egg-\yo\e, and this in turn forces the embryo, 
head first, through the rent. When this turning out is completed, 
the embryo lies with its head near the anterior pole, the apj^endages 
towards the ventral egg-surface, and the hind end of the abdomen, 
which is still folded ventrally on itself, towards the posterior pole. 
The ventral egg-surface, which was at first almost straight, is now 
also convex, owing to the increase in size of the egg-contents. The 
mandibles and first maxillse lie transversely, the other ap|>endage8 
are directed backwards and somewhat towards the median line. The 
hind end of the abdomen bears three pieces, the beginnings of the 
tracheal gills, which conceal between them an invagination, which 
is the commencement of the hind-gut (fig. 34). 

Brandt has given no detailed account of the remaining phenomena 
of embryonic developnjent. He merely mentions that the segmen- 
tation of the body becomes more distinct, the appendages become 
jointed, teeth ap|>ear on the mandibles, the second maxilla? unite 
along their inner edges, the eyes appear, the cuticle becomes light 
brown, the yolk gradually disappears from the outside of the ger- 
minal band, its remainder being visible in the mid-gut. 

When the embryo has reached its final position in the egg, the 
germinal band forms merely the ventral surface, the appendages and 
the greater part of the head of the embryo. The dor^sal and much 
of the lateral parts of the thorax and abdomen are re|)re.sen ted solely 
by amnion and serosa enclosing the remaining yolk in a sack. It is 
considered probable by Korschelt and Heider (18, p. SO.*)), that the 
serosa part of this sack thickens, is invaginuted into tlie yolk filling 
the sack, becomes eonstricte<l off, that its cells break iij) and mingle 
with the yolk, and that the walls of the yolk-sac are then f'urnislKMl 
by the amnion alone. Whether the amnion is converted into the 
<leiinite dorsal body-wall, or whether this is formed by lateral up- 
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growths of the germinal band is unknown. No account exists of 
the formation of the endoderm and mesoderm, or of the internal 
organs. 

THB NYMPH. 

The term nymph is here used to denote that stage of Odonate ex- 
istence between the egg an<l the transforniation into the imago. The 
length of time which elapses between the hatching of the egg and 
imagination (nymphal ]>eri(Hl), and the number of moults during 
that |H»ri(Ml, have not apparently been reconled for any species. It 
seems probable that the time exten<ls over a considerable number of 
months, at least in the larger 8))ecies, and that moulting occurs many 
times. 

The nymph of Anax juntM«, Just hatched, in 2 mm. loug; the length of the 
nymph nkin remaining after imagination is iH mm. A nymph of this species ob- 
tained in August, 1888, moulted September 3d, the cast-off skin being iry mm. 
long; it niou)t«d again Septeml>er 20th. the length of the ezuvia was about 17.5 
mm. : thin nymph died t>efore moulting again. According to Poletaiew (.5), the 
rudimentary wing-covers only appear in Odonate nymphs after the third or 
fourth moult; both of those last mentioned exuviie show these covers. These 
facts app«^ar to sup|H)rt the statement just made, although, of course, captivity 
may have rctanled the rate of growth. 

The young nymph, when hatched, is about 1 mm. long in Libel- 
inla pukhella^ 2 mm. in Aimx Junius. In all the groups it is flat- 
tened from above downward;*, the hea<l is Inrge and <listinct, the three 
thoracic segments are clearly visible, nnd likewise the ten alxlominal 
segments. The eyes are relatively small, and in all the grou|)s are 
widely S4»paruted from each other. The antennae, on the contrary, 
are much longer than in the imago, )>eing as long as the head in the 
young nymph of MesothemiA simplicicolii* ; they consist of three 
joinb<, of which the terminal one is much the longest, except in the 
legion Culnjtteryx. No ocelli are visible. Both mandibles an<l first 
maxilla; are present, somewhat sin\ilar to those of the imago. The 
labium (second maxilhe) has the form which is so characteristic of 
the Odonatt* nymphs (sc»e PI. II, fig. 8). and is kn(fwn as the mtmk.* 
It is pr<)|N>rtionally very nmch longer than in the imago. It con- 
sists of a basal piece (submentum), attache<l to the head, and which 
at its distal end bears aj^ocond piece (m and m/, fig. 8), corres]K)nd- 
ing to the mcntum and merlian lobe of the imago together. The 

• So-called fnmi the circuniMtance that in many genera, e. g. Libellula. the lat- 
eral lolies are ho large as to cover ^mask) a great )Mrt of the face, when folded 
in rest. 
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distal extremity of this second piece bear at either angle, a lateral 
joint (//), the lateral labial lobe of the imago. On the outer side 
of the lateral lobe is one or more articulated spines, of which the 
apical one (tp) is probably the free terminal joint of the labial palp, 
while on the inner side are teeth or spines (figs. 8, 9, 10). The sub- 
mentum is directed backwards, and, in rest, lies in contact with the 
▼entral thoracic suriace, between the bases of the legs. The articu- 
lation of thesubmentum with the second piece is hinge-like, the latter 
being directed forwards. The planes of the lateral lobes are inclined 
to that of the second piece. The labium can thus be protruded to a 
considerable distance in front of the head, while the movement of 
the lateral lobes is from side to side, their teeth and spines completing 
the already formidable armament of the mask. The feet are very 
long in proportion to the body, thus giving a spider-like appearance 
to the nymph. Their main divisions are clearly expressed, and are 
sparsely clothed with hairs, but the joints of the tarsus are indistinct, 
and the tarsal nails are not toothed. Owing to the flattened form of 
the body, the bases of the legs of the right and left sides are much 
farther apart than in the imago. The shape of the abdomen varies 
in the different groups. At its hind end there are in the Zygoptera, 
three long, sparsely hairy, caudal tracheal gills, of which one is me- 
dian and dorsal, the other two lateral and more ventral. In the 
Anisoptera, in the same positions as those occupied by the gills, are 
three chitinous pieces which act as valves to guard the anal opening. 
Between these three pieces — which are called middle and lateral ap- 
pendages by Hagen — there is also in the Anisoptera, a pair of chiti- 
nous parts, which in life are constantly moving in a horizontal plane 
to and from each other in the process of respiration. Their function 
is probably to constantly renew the water in the rectum, in which are 
situated the rectal tracheal-gills. No traces of external genital organs 
are visible. The alimentary canal is complete, but there are as yet no 
salivary glands. Packard (19) distinguished the dorsal vessel in re- 
cently-hatched nymphs ofDiplaXy where the *' flow of blood to the head 
and the return currents through the lacunar or venous circulation 
along the sides of the body are easily observed.'' On either side 
of the body is u large longitudinal trachea (dorsal trunk ?) from 
which brunches proceed to the various parts of the b(Hly and the 
ap)>eri(]ngCifi, and are especially numerous in the rectal region. The 
ventral nerve cord and the cephalic ganglia are present ; in the 
youngest nymphs of hvhunra verticuVuf and Libellula pnlchellny the 
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writer finds eight distinct pairs of abdominal ganglia in segments 
1 to 8 ; the last pair being the largest. 

The subsequent changes which take place in the nymph up to 

the time of imagination, are as follows : 

The relative increase in size of thorax and abdomen is much 
greater than that of the head, so that the latter, which, in the young 
nymph, was one-fourth or more as long as the trunk, in the last 
nymphal stage is only one-sixth to one-ninth of that length. The 
eyes soon become relatively larger, but never in any of the groups 
do they meet upon the top of the head. The epicranium is conse- 
quently of large size. The clypeus does not become differentiated 
into post- and ante-clypeus. The ocelli can be distinguished in old 
Agrionine nymphs at least. The long terminal antennal joint of 
the young nymph divides into a number of joints, in most of the 
subfamilies. Mandibles and first maxillse closely approach the form 
of those of the imago. The labium throughout retains its large 
proportionate size ; the shape of its lateral lobes is different in the 
young and old nymphs of the same species. 

Thorax, — In the young nymph the prothorax is almost, or fully as 
large as either of the other two thoracic segments, but as the nymph 
increases in size, the nieso- and metathorax become relatively larger, 
due to the development of the wing-covers and the wing-muscles. 
The wing-covers ap|)ear after the third or fourth moult (Poletaiew), 
as small triangular flaps, one on either side of the meso- and meta- 
notum. Thev increase in size with each successive moult, are di- 
recte<l backwards, and lie upon the dorsal surface of the thorax and 
anterior al>dominal segments, the hind wing-covers lying over and 
concealing the greater part of the front wing-covers; the courses 
of the chief longitudinal veins l>ecome quite apparent in the old 
nymphs. As the wing-covers increase in size, the right and lefl 
mesepisterna, which at first were entirely separate, extend dorsally 
and meet each other, first at the front margin of the mcsothorax, 
their union extending gradually backwards towards the base of the 
front wing-covers. The boundaries of the pleural sclerites may be 
distinguished in the ol<l nymphs. The bases of the legs remain 
quite far apart up to imagination; the length of the legs although 
great throughout nymphal life, is relatively less than in the first i>ost- 
oval stage. The hairs which clothe the legs of the young nymph 
are soon lost; in their stead may be seen longitudinal rows of very 
minute spines, rudiments of those of the imago. Although the tarsi 
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of living Odonat€ iinagos are universally three-jointed, and while 
ni08t nymphs agree in this respect, the first and second tarsi of the 
nymphs of the Gomphinse are never more than two-jointed. The 
oldest nymphs rarely show any trace of the tooth on the tarsal nails. 

The abdomen is always much shorter and broader than in the 
imago, and owing to its flattened form, the distinction between dorsal 
and ventral surfaces is much more evident. The pleura are equally 
well chitinized as the terga and the sterna ; in the Zygoptera they 
are infolded, in the Anisoptera exposed to view on the ventral sur- 
face ; the sterna are rectangular. Along the lateral margins of the 
segments a spine is frequently developed, the arrangement of which 
is often of generic character. 

The three tracheal-gills which terminate the abdomen of the Zy- 
goptera are, in the young nymph, conical, tapering gradually to the 
apex, longer than the abdomen and sparsely hairy. In CoJopteryx 
they become triangular in cross-section ; in the Agrioninse, each gill 
becomes a flat, thin plate ; in both cases they enclose tracheal 
branches. Their relative length decreases. 

In the Anisoptera, where, from the first, the places of the terminal 
gills are occupied by chitinous, non-respiratory appendages, the mid- 
dle or dorsal appendage appears to be the shortest even at hatching. 
The pair of chitinous pieces, described as being constantly in motion 
in young Anisopterous nymphs, apparently disappears in early nym- 
phal life. It is j>erhap8 a fact of some significance that the hairs 
which are found in the youngest nymphs on the thorax, abdomen, 
legs, terminal gills in the Zygoptera or three terminal appendages in 
the Anisoptera are early lost. 

The superior terminal appendages of the imago appear in the 
nymph at about the same time as the wing-covers, as a small conical 
process on either side of the dorsal gill or dorsal appendage. They 
increase in length with each moult, but never become as long as the 
gill or appendage between them. A comparison of recently trans- 
formed imagos and old nymphs indicates that the anal segment of 
the ima^'o is formed by the representatives of the three caudal gills 
(Zygoptera) or appendages (Anisoptera) of the nymph. In the 
females Hinagos) of both of these groups neither dorsal nor lateral 
pieces are greatly developed, and the anal opening lies hctwei'n all 
three. In the males of the Zygoptera the two inferior appendages 
correspond in position to the two lateral gills of the nymph ; the 
anal opening lies between them and is bounded above by a j)late 
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rorre9|M)niling to the dorsal gill. In the males of the Anisoptera 
the dorsal appendage of the nymph is represented by the single in- 
ferior appendage of the imago, and the two lateral appendages by 
the right and lefl halves of the tubercle in which the anus lies, below 
the inferior appendage. The inferior appendages of the males of 
the Zygoptera and Anisoptera are therefore not homologous. 

The only external genital organs which appear in the nymphal 
period are to be found on the ventral surface of the ninth segment 
of older nymphs of the Agrionidte, the Aeschninte and the Cordule- 
gasterin^e. The female nymphs of these* groui)s may be recognized 
by the longitudinal ridges, which correspond to the form of the vul- 
var lamina and the genital valves of the imago. The old male 
nymphs of the Agrioninae have two ventral hooks near the apex of 
9, representing the two valves closing the orifice of the common duct 
of the testes. The same are also indicated by a slight eminence in 
male Aeschnine nymphs. 

The information which exists as to the development of the internal 
organs is very little. The abdominal muscles form a more complete 
sheath than in the imago; they are well developed in the youngest 
nymphs. Poletaiew (5) believes the wing-muscles to be formed at 
the same time that the wing-covers first api)ear ; they then are com- 
posed of globules similar to those of adipose tissue and interlaced 
with tracheje, while all the other muscles are striated, as are the wing 
and remaining muscles of the imago. In consequence of the shape 
of the thorax, the wing-muscles of the nymph are more vertically 
placed at first, and sul>8equently change their direction in conformity 
with the increasing obliquity of the thorax. 

The |>ositions of the three parts of the alimentary canal corresjwnd 
in older nymphs at least, to those of the imago, and the histological 
structure of the mid-gut is the same (Faussek 7). The characteristic 
featuies of the hind-gut will be referred to in connection with the 
respiratory apparatus. The time of the first appearance of the Mal- 
pighiaii tubules is unknown, but they are well develo|)ed in old 
nymphs. 

The re^nraiory apparatus has been carefully studie<l by Oustalet 
(28) and Ro.**ter (30) in the nymph of the Euro|)ean Aeschna cyanea 
imaculatijiMima) and by Miss Olga Poletaiew (29) in tlwi^e of Ae. 
(jrandiM and juncea. Oustalet distinguishes three main pairs of tra- 
cheal trunks — dorsal, viseral and ventral, as already described for 
the imago of Libdlula pulchella. The dorsal pair lie on the dorsal 
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sar&oe of the alimentary canal in the head, thorax^ and anterior 
abdomen, posterioriy they become more lateral. In the thorax they 
lie closely side by side, pass into the head, are connected by a cruaa 
trunk at the base of the brain, and then each bifurcates. In the 
middle of the thorax a cross-trachea connects the two dorsal trunks, 
and from this cross-trachea a branch is given off to the metastignia 
of each side. In the thorax each dorsal trunk gives off the follow- 
ing principal branches to its own side of the body : one to the me- 
sostigma ; one to the third leg ; one which unites with a tracheal 
coming from the mesostigma, the common trachea running to the 
second leg ; another tracheal runs from the mesostigma to the first 
leg, but on its way gives off a recurrent which runs forwards and 
underneath the oesophagus and unites with its fellow of the other 
side to form a loop, from which loop a branch runs forwards od 
either side below the oesophagus into the mask. In the abdomen 
each dorsal trunk is connected by six cross-trachese with the ventral 
trunk of the same «ide. The anterior end of each ventral trunk 
terminates in fine branches in the hind part of the thorax ; between 
the fifth and sixth of the cniss-trachete connecting it with the dorsal 
trunk the visceral trunk unites with it, the common trunk continuing 
backwards and finally terminating in tracheoles. Anteriorly, each 
viaeeral trunk empties into the branch given off by the dorsal trunk 
to the -second leg, but of the other side of the body. In Aeschna 
eycmea the visceral trunk unites posteriorly with the ventral trunk, 
but remains separate in Diplax vulgaia and FlcUetrum depresmm. 
Roster's figure of the tracheal system of Ae. cyanea agrees in the 
main with the preceding account of Oustalet, except that he shows 
each ventral trunk to run forwards to the mesostigma of the same 
side. 

The writer has been able to verify many of the details of distri- 
bution given by Oustalet, in the nymph of Legtea foreipata. Here 
the dorsal trunks are six or more times larger in calibre than the 
visceral or ventral trunks. In the hind part of 9, each dorsal trunk 
bifurcates, the more lateral branch supplies the lateml caudal tra- 
cheal-gill, the up|)er joins its fellow of the other side in the dorsal 
caudul tmcheal-gili. Each visceral trunk empties anteriorly into 
the branch to the third leg of the other 8i<le of the hcnly. 



* (*uiii|>iire the account f^ivcn of the dorsal trunks for the imago of L. pulehella, 
I>. 179. The Hi|;nificance of this difference is unknown. 
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The chitinouB lining of the rectum of the Anisopterous nymphs 
is modificii so as to present the appearanoe of six longitudinal bands, 
redal tracheal-gills. Each of these tracheal-gills consists of two rows 
of thin laniellfe in the Libellulidse, of two rows of villous tufts in 
Aesehna eyanea (Oustalet), or of two rows of lamellte, similar to, but 
of different shape from those of the Libellulidfe, in Ae^na grandis 
and juncea (Miss Poletaiew). Into each lamella, or into each papilla 
of each tuft, run one or more tracheals and split into tracheoles, 
which run to the apex of the lamella or papilla, recurve and anas- 
tomose with efferent twigs.* The lamellar or papillar tracheals are 
derived, according to their situation, from a dorsal or a visceral 
trunk. Each dorsal trunk gives off nine or ten cross-tracheas to 
each of the upper two rectal tracheal-gills of its own side of the 
body, while the lowermost (ventral) gill is supplied by about eight 
cross-trachesD from the visceral trunk of the same side (Oustalet). 
The epithelium of the hind-gut of an ^eae^na-nymph has been 
studied by Faussek (7), who finds it to be of two kinds, sharply dis- 
tinct from each other: 1, of large cells and nuclei ; 2, of small cells 
and nuclei. No regularity in their distribution exists ; the smaller 
cells are found in compact, involve<1 folds, the larger where there 
are none or only simple, isolated folds. At the extreme hind end 
of the rectum are six rectal glands, from the simultaneous presence 
of which, with rectal gills, Faussek concludes with Chun (Abh. 
Senckb. Natf Gesell. x, pp. 27-55) in opposition to Gegenbaur, that 
rectal glatuk are primitive, rectal gills secondary. The rectal tra- 
cheal gills are not carried over into the imago (Hagen 27), but as 
previously mentioned, their vestiges persist. The rectal chamber 
may serve both for aquatic and for serial respiration, and, by violently 
ejecting its contained water, for propulsion, and apparently for de- 
fense (Miss Monks, Am. Nat. xv, p. 141). 

The existence of three rectal-trncheal gills in Calopteryx, an- 
nounce<l by Dufour (Compte Rendu, I'Acad. Sci. T. 29, pp. 764-7, 
1849), though denied by Miss Poletaiew (29), has been reaffirmed 

* Sach is the account given by Oustalot. Mftcloskle states that the ultimate 
tracheal ramifirAtions in these lamelln end nccally, and that the "action of the 
traehen in tidal nither than by peripheral capillary circulation" (Psyche iv, pp. 
Ill, 112, 188:)). The results of the writer's examination of the lamellfi* of a 
Libellulid nymph and of the caudal tracheal-gills of Lestei agree with those of 
Oustalet. As, however, the recurrent tracheoles become connected with the 
twigs from which the efferent tracheoles arise, the peripheral capillary circula- 
tion, if there Ih: such, roust be confined to the loops alone. 
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by Hagen (27). Dufour (/. c.) regarded the caudal tracheal-gills 
of Calopteryx merely as ** Bwimmerets or oars," and although they 
do serve this purpose, yet the middle tracheal-gill is well supplied 
with tracheals and apparently functions as a respiratory organ. The 
nymphs of the Calopterygine genus Euphvda are remarkable in that 
they possess three fuiustional caudal tracheaUgills, three rectal tra- 
cheal gills, and an external, conical tracheal-gill on each side of the 
first eight abdominal segments (Hagen 52). 

The thin caudal tracheal-gills of the Agrioninse are well supplied 
with trachese, but as the nymphs live afler these are removed, Dewitz 
(25) suggests that here also the rectum may perform respiratory 
functions. No rectal tracheal-gills, however, have been found as 
yet in this subfamily, although the rectal walls are well supplied with 
trachese. 

There are ten pairs of spiracles, as in the imago, and similarly 
distributed. They are all open, but those of the abdomen are prob- 
ably not functional (Hagen 27, 52). The thoracic stigmata become 
functional at an earlier period in the nymphal life of the Agrionidse 
and Libellulidse than of the Aeschnidse, but in all three cases only 
on one side of the body (Dewitz 25). 

The nerve-ganglia occupy the same positions in the old nymphs as 
in the imago. In a Libelluline nymph, genus unknown, the writer 
found the meso- and metathoracic ganglia distinct, although nearer 
to each other than the former to the prothoracic pair ; the same 
nymph had the testes well-developed. While each of the first eight 
abdominal segments of the young nymphs of Ischnura verticalis and 
LibeUiUa pulchella has a pair of ganglia, all old nymphs, as far as 
known, have seven pairs as in the imago. In what way the reduc- 
tion is effected is unknown, but the result is to leave the second ab- 
dominal segment without ganglia of its own (see p. 188). 

The nymphs are ordinarily not very active, although when dis- 
turbed they can move quite rapidly, those of the Zygoptera by a 
8er|)entine movement of the abdomen, those of the Anisoptera by a 
series of "jerks," propelled by the water ejected from the rectum. 
Most of this period is sj)ent clinging to the under surface of plants, 
sticks and stones, relying on a cautious approach and a sudden move- 
ment of the mask to obtain their living food.* 



The food of the iiyiiiphs has already been considered in connection with the 
Hlinienlury canal of the iniajfo. p. 177. 
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Still greater inactivity precedes the moults of the nymphal period, 
which are accomplished in the water. The fissures by which the 
nymph emerges from the exuvia are two, a transverse dorsal curved 
fissure jMissing across the top of the head through the middle or in 
front of the eyes, and a median longitudinal dorsal fissure extending 
from the first fisrure as far back as the base of the hind wing-covers. 
The exuvia remains in one piece. From his studies on Odonate 
nymphs, Chatin (23) concludes that the "epidermal cells produce 
the chitinous coat not by secretion, but by a special process, which 
is to be considered as a direct eiiianati(»n of their protoplasm trans- 
forming itself into chitinified strata.'* 

When the time for the final transformation (imagination) arrives, 
the nymph crawls out of the water upon some object. The skin 
splits in the same lines as described above. In the Agrioninae, at 
least, the first part of the imago to emerge is the anterior portion of 
the thorax, then the head, the feet, the wings and the abdomen. The 
last two are of course much smaller at this time than they will be. 
The imago lingers near where the transformati(»n has taken place, 
until the wings and abdomen are stretched to their full extent. Bel- 
lesme (22) thinks, from his ol>servations on Platetrum depresmitn, 
that this inflation is accomplished by swallowing air and storing it 
in the alimentary canal. 

The nymph-skin, lefl attached to the object by its feet, almost per- 
fectly preserves its size and shape, and sometimes closes at the fissures 
so as to (piitc conceal them. The following measurements give the 
size of a nymph-skin and of the fully expanded imago, a female 
Anojr junifvf, which came from it, the first dimension in each case 
being that of the exuvia: 

Tot*] lenicth (including appendairesi 45 mm., 67. Length of the h(*A<l 7. 7. 
(Ireatftst height of head 3.5, 8.5. length of thorax 8. 14. length of ahdomen 
(incl. app. ) 32 5. 4H. Length of hind wing (cover H.5j, 49. I^ength of third femur 
7Ji, 10. 

In recently transformed imagos the colors are pale, and a yellowish 
hue pretloininates ; such are called ieneral imagos. The characteristic 
color of the H|)ecies appears after some hours. A sign of increasing 
age is a bluish or whitish |K)wder, which appears on the Ixxly. es|)e- 
cially <»f the males, and is known as pruino^ncMt. While the colors 
of the nymphs are dull, in harmony with that of their surroundings, 
and therefore protective, those of the imagos are usually bright, 
attractive and frequently brilliant. 

TEANS. AM. KNT. M>C. XX. AUGUST. 189a 
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The range of rfw of Odonate inuigos extends flx>iii Agrioenamu 
minima Selys, of Java, whose tbdomen measures 13.5 mm., the. hind 
wing 8.5 mm. — to the Central American Megaloprqnu ecBrulahu 
Dniry (ab. 102, hind w. 94) and the South American MeeiMogatier 
omaHa Burm. (ab. 180, h. w. 85). The three species named are all 
Agrionbn and have very slender bodies. The largest robust species 
is Gfnoiooniha plagiaia Waterh. (ab. S 90, 9 67, hw. % 65^, 9 
81), an Aeschnine of Borneo and Sumatra. 

8. DUTRIBUnOH OF THK OdONATA. 
OONDinONS DBTBBMININQ DISTBIBXTTION. 

Nature of the water in vMek the nymphs live. — Owing to the aquatic 
life of the nymphs, the iroagos absolutely must spend at least a por- 
tion of their lives in the neighborhood of fredi, or at the most, 
brackish water. No Odonate nymphs are known to live in salt water, 
but probably some coast species, such as leohnura Itamburii and 
Mierathyria beremee, live in that which is brackish. Schwara ob- 
served nymphs in shallow pools of mixed salt and sulphurous or 
fresh water on the flats near Great Salt Lake, Utah, and in sulphur 
creeks (Oan. Ent. xzii, pp. 238-9). 

Temperature. — Considerable heat is required for imagination, for 
activity during, and for the very existence of, imaginal life. Even 
in temperate climes the Odonata are only active in warm weather, 
cool, cloudy days in Summer causing them to take refuge in grass 
and foliage. Only one species of Odonata — the European Sympyena 
Jueca Vander L. — is known to regularly hibernate as an imago in 
numbers (Ren6 Martin, Rev. Sci. Bourb. i, pp. 53-57), although 
some few imagos of Diplaz do so. This ability means a greatly in- 
creased length of imaginal life, which for most Odonata varies from 
25-45 days, but in 8. fuaca becomes nearly seven months (Martin). 
In the great majority of cases the Winter is probably spent in the 
nymphal state. 

Chech to Increase. — Negative checks to perease may be due to 
the drying up of the water in which unhatched eggs have been placed, 
or U} low tem{)erRture ; the eggs do not seem to be well adapted to 
reaitit unfavorable conditions, judging from those reared in glass jars, 
although McLiu'iihui found Agnon mercuriale ovipositing in soft 
mud where the water had eva|iorateil. Positive checks are furnisheil 
by those animals which devour or injure the Odonata in different 
stages. Brandt (lii J found more than half the e^rgs of Oi/opteryx 
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ffirgo in the river Wieseck, near Qiessen, to be infested with the 
larvffi of Polynema avulcrum L., a minute Hymenopter of the family 
Chalcididsd. Minute Diptera and Acarina also oviposit in or devour 
the ^gs (Mrs. Aaron 54, p. 50). These and the young nymphs 
provide food for fishes^ and other aquatic animals ; added to this is 
the cannibalism of the nymphs (see p. 178). The writer has found 
a young spider, kindly identified by Dr. McCook as Dolomedes sex- 
punetntuB Hentz, feeding upon the soft parts of recently transformed 
imagos of laehnura veriiealiB and Nehaiennia patita which were not 
yet able to fly. The carnivorous habits of the Odonata naturally 
expose them to the entrance of intestinal parasites, and de Selys has 
recorded the finding of a Filaria in the abdomen of Diplaa ftaveola, 
inflating it to such an extent as to impede the insect's flight (Rev. 
Odon. d'Eur. p. 36). Red Acarina (mites) frequently occur on the 
thorax and abdomen of imagos, especially on the ventral side, and 
have been mistaken for eggs ; a male of Mesathemis simplicicoUis, 
communicated by Mr. H. F. Moore, had upwards of 100 such mites 
attached to the ventral surface of the sixth and seventh abdominal 
segments. During oviposition the female dragonfly sometimes falls 
a prey to fishes. Lastly, dragonflies are eaten by various kinds of 
birds. 

Fisbcr (U. S. Dcpt Agric. Div. OrDith. and Mam. Bull. No. 3, 1803) records the 
following Falconidflp ai feeding on the Odonata in the United States: Swallow- 
tailed Kite (Elanoitles for/icatut)^ Sharp-shinned Hawk {Aeeipiter velox). Red- 
shouldered Hawk (But0o lineatut). Broad-winged Hawk (Buteo latUHmui), Duck 
Hawk ^ Faleo perei^rinuM anatum). Pigeon Hawk (Faleo columbariui) and Sparrow 
Hawk ( Falco iparverius) ; none of these live exclusively upon dragonflies. MuUer 
(Proc. Ent. Soc. I^nd. 1871, p. zlii) quotes Natterer, who found "Libellen" in 
the stomach of a South American Falconid, JJppotri&rchis rt^/iffularu. In central 
France, " from May to September, in the |>oud countries where Odonata are natu- 
rally common, the Hobereau {Faleo iubhuteo) lives almost exclusively on the 
large Aeschnids, while the Hydrocheiidons eat hardly anything but Agrions. 
C/ertaiu other birds also attack the Libellulie at times, but none of them, even 
for a Hhort season, make their exclusive diet thereon" (Ken6 Martin : Bull. Soc. 
Ent. FnuK^e, 1891, pp. clxix-xxi). Qould states that he has frequently seen 
small birdn, sparrows, etc., capture and eat the small species of Odonata frequent- 
ing the Hedgy banks of the Thames (Proc. Ent. Soc. Lond. 1871, p. xlvii). Both 
Martin und CJonId mention that the dragonflies were deprived of their wings 
before being eaten by the birds. Hersey (Can. Ent. v, p. 160) found the King- 
bird ( Tyntnnua carolinetms) feeding u|K>n Odonata in New Hampshire. Starlings, 
blackbirds and sparrows fed on a swarm of Odonata at Dresden, seen by Weid- 



* Forbes gives a list of flshes in whose alimentary canals nymphs were found 
(Bull. 111. SUte l^b. Nat. Hist, ii, p. 524). 
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inger (Ent. Nacb. vii, p. 187). The Egyptian Bee-eater {Meropi persieut) inclndes 
dragonflies in its diet (Allen, Ibis, 1862, p. 360). 

Means of DistribtUion, — The highly-developed power of flight poe- 
sessed by the Odonata constitutes a most efficient means of distribu- 
tion, to which must be added the important aid afforded by the winds. 
Migratory swarms composed of many individuals of one or more 
species have frequently been observed. Koppen has brought together 
the records of sixteen migrations from 1494 to 1868 (Stett. Ent. Zeit. 
1871, pp. 183-90), and Beutenmuller (54, pp. 161-2) adds twenty- 
six instances, mostly between 1872 and 1888. Representatives of 
the Calopteryginse, Agrioninse, Aeschninse and Libellulinse have 
taken part in such migrations, but the chief migratory species is 
Libellula quadrimaculata^ swarms of which have been met with both 
in Europe and in North America. Annual migrations of this spe- 
cies occur in the Charente Inferieure according to Riveau, and a 
similar statement is made by Brown for Aeschna eremita (= clepsydra 
Say, see post) in Wisconsin. The cause of these migrations is un- 
known ; in some cases they are believed to be due to the drying up 
of ponds, but this explanation does not appear to account for all the 
known instances. 

Dragonflies have frequently been met with flying over the ocean, 
many miles from land, so that bodies of water of moderate size do 
not offer barriers to their dispersal. The observations of Schwarz 
(Proc. Ent. Soc. Wash, i, p. 208-15) lead to the conclusion, however, 
that many individuals do fall into the water and so perish. 

The number of eggs laid by a single female is very variable, but 
often amounts to several hundreds, and each imago pairs more than 
once. As a considerable number of eggs are usually laid in each 
body of water, a number of imagcjs is to be expected at that locality, 
for at least a short period after imagination. Eggs and nymphs, 
however, are probably frequently transported from one place to 
another by currents of water. 

OBOORAPHICAL DISTRIBUTION. 

The Odonata are found over nearly all parts of the world, being, 
of c<»urse, more numerous in the tropics. Nowheres are they known 
to pass beyond the northern and southern limits of permanent human 
habitation, as these are shown by Bartholomew (Hand Atlaa), but 
they probably occur above the northern limit of trees. The most 
northern localities known for these insects are near Alten, in Fin- 
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mark, Norway, 70° N., for Somaioehlara ardica; Norton Sound, 
Alaska, 65° N., for Aesehna juncea ; and the Wilui River, Siberia, 
60°-63° N., for Aesehna erenaia {clepsydra), Leueorhinia rubiewida 
and other species. The annual isotherm of 0°C. (32° F.) passes 
above the first of these places, but below the other two, while a por- 
tion of the Wilui River is above the annual isotherm of — 10° C. 
( 1 4° F.)- Baron de Selys mentions a wing, considered by McLachlan 
to belong to SonuUochlora metallica, collected by the Nordenskiold 
expedition at Port Dickson, near the mouth of the Jenesei, 73° 30^ 
N., but there is no knowledge as to whence it may have been carried 
by wind and wave. The most southern point at which dragonfiies 
have been found is Bay St. Bernard, Hoste Island, Fuegian Archi- 
pelago, 55^ 30^ S. for Aeschna diffi,nvi Ramb. (Mabille), which, in 
point of temperature, does not compare with the northern locations 
mentioned. 

Odonata occur in the mountainous regions of the world, but com- 
|>aratively few precise records exist as to the elevations which they 
attain. AUogaster IcUifrons and Cephalceschna orbifrons have been 
taken at 10,000 fl. at Phulloth, in Bengal, Ophiogomphiia aeverus at 
9600 fl. in Colorado, Epigomphiu subobtusus and Cordnlegcuter God- 
mani on the volcano of Irazu, Costa Rica (6000-7000 feet) and 
Camuiinia harierii on Mt. Deli, Sumatra (8000 feet). 

The number of described species of Odonata at the present writing 
(July, 1893) is shown in the following table : 

Livlnpr throufrhout PoMil throughout 

RrBPAMiLin the world the world 

flreoent specie* genera speoiee 

Calopteryginw 33 239 3 6 

Agrioniun 88 605 7 28 

(}omphiii9 46 254 10 28 

CorduleKMterine 5 27 13 

AeMbiiinn 23 126 2 12 

Cordulinie 22 146 1 2 

LibelluliniD 104 525 3 26 

ToUl 321 1922 27 106 

The distribution of the living forms in the various zoiVgeographical 
provinces is shown on the next page in a table which has been pre- 
pared for this paper by the writer's brother, Mr. Frederic B. Calvert ; 
it is based on Kirby (35), but with the addition of such species as 
have been described, and corrections made since the publication of 
that Catalogue. 
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The Cnlopteryginn are must abundaDt in the (Neotropical and Oriental prov- 
inces, hut the roost widely distributed genus is Calopteryx, which is Palaearctic 
and Nearctic. None of this subfamily are Polynesian. 

The Agrionine are cosmopolitan; the genera Lestet and Jichnura are world- 
wide, Argia is of both Americas and the Kurile Islands, Agrion is Palaearctic, 
Xearctic and Oriental, Pieudagrum and DUparaneura are of the Old World from 
West Africa to Australia and Borneo, and the most widely distributed species is 
Enallagma cyatkigerum of the upper parts of Europe. Asia and North America. 

No Oomph iniB are Poljrnesian. OomphuM occurs throughout the northern 
hemisphere. 

The Conlulegasterine are NeotropicHl. N^Arctir, Palaearctic and Oriental. 
Cordulegaiter ranges through the northern hemisphere. 

The Aeschninie and two genera thereof, Anax and Aeichna^ are cosmopolitan. 
G^naeantka 'i» of the tropical and subtropical regions around the globe. 

The (?onlnline and Libelluline are world-wide. Of the former Samatochlara 
extends throughout the cooler parts of the northern hemisphere. Among the 
latter are Pantala JUtteseent, the most widely distributed species of Odonata, being 
found in America. Asia, Africa and the Pai^iflc (see Part II): Orthetrum. of all 
parts of the Old World, O. tahina ranging from the Fijis to the Cameroons: Li- 
belMa quadrimaetUaia and Diptax icotica of the upper parts of the northern 
hemisphere; and Crocotkemit erythrua of Southern Asia, Europe and Africa. 

OBOLOOICAL DISTRIBUTION. 

Fossil remains of Odonata have l)een found as far down as the 
Ix)wer Lias in England and Germany, although two fragments of 
wings from the Devonian of New Brunswick and named by Scudder 
Platepheinera antiqtia an<l Gerepheniera nimpfex, really belong to the 
Odonata according to Hagen (Bull. Mus. Comp. Zool. viii, pp. 27H, 
277). 

Acconling to Kirhy (35) the beds which have yielded them are in England the 
Lower Liuh of Strennham. Binton and Cheltenham, the Up|)er Lias of Dnnible- 
ton, the Piirheck of Swanage and the V*Hle of Wardour; in France the Eocene 
of Provence and the Miocene of Auvcrgne; in Gerniany the I^wer Lias of 
SchamlK'Icn, the lithographic slates (0<'lite) of Solenhofen, Eichstatt and Pap- 
penheini. and the Miocene of OiMiingen, Schossnitz. the Brown coal of Rott and 
SiehloR. the Hiuhor of E^t PruMiia ; in Italy, the Eocene of Monte Bolca: in 
CroHtiH. thu Oligocone of RailolKij ; in the United Hlatett the Eocene of the Green 
River shaleM of Wyoming, and the Oligocene of Florissant and Roan Mountains, 
Colorado: in Queensland, the Cretaceous. 

The (*Hlopteryginfe are represented in the lithographic slates by the living 
genus Enphea and the extinct liopMehia and TanopMelna. Of the Agrioninae are 
the living gencni Agrion (Solenliofen, Florissant, Anil>er, etc.), Megapodagrion 
(Green River). 7VJrAocn/mi4 (Florissant), and Let<ef (RadaboJ, Oeningen, Siehhis) 
and the extiiM-t Dymgrion (Green River), Lithagrion (Florissant) and Agrionidium 
(English lower Piirheck). Belonging to the Gomphinie are the living UumphuM 
(Vale of Wiifdour, Aniher), Gomphoides (Dumlileton, Amlier), leiinuM (Rott) 
Vroptiala (liiliogmpliic slatj) and Petalura (id., Sieblos). and the extinct Proio- 
iindenia. Stenophlfbia, OynnUopKlebia (all lithogmphii* stone), IleleropMebia ( English 
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Liaa» liihogrmphio ttone, Siablot) and 8imMgompkm$ (Bomi Moontaln). O^rdmU- 
gtuimr oooon in Ibe lithogmphie itone. Anax (Badobq{) and Andmti iScham- 
belen, lithogmphio stone, Wardour. Qoeendand CretMseoiis, FloriMant. Oeningoo, 
Bote) are liTing Aeaohninn. Badobqj and Monte Bolca have yielded the liTlng 
OordvHa, Lastly, for the Libellnllnn are the extinct AudmMwm (Swaoaire. 
lithographic stone) and lAbOMiwm (Swanage, Waidonr), and living '* IMUmim*' 
(English Lower Lias, lithographic stone, Provence, Anvergne, Oeningen, Schoos- 
nits, Bott). 

The oldest Odonate remains are therefore of the GtomphinaB, Aetch- 
ninsB and LibellulinsB from the Lower Lias. The CalopterygiDae, 
AgrioninsB and Cordulegasterin» are first found in the Oolite. The • 
oldest known CordulinaB are of Eocene age. The value of this 
paleontologieal evidence will be discussed later. 

4. Relationships of the Odonata. 

BBLATIONSHIPS TO OTHBB INSB0T8. 

The insects to which the Odonata are most nearly related, are the 
Ephemerina and the Perlina. All three groups, besides passing 
through an incomplete transformation, agree in the possession of 
three ocelli, numerous Malpighian tubules, apd of aquatic nymphs 
which breathe by tracheal-gills. 

The Odonata and the Ephemerina constitute the Subulicomia of 
Latreille, by reason of their short, subulate (awl-shaped) anteunse ; 
other agreements are the relatively small size of the prothorax to 
the other thoracic segments in the imago, but uot in the nymph, and 
the absence of a part which may be closed as a fan in the hind 
wings — characters which are the opposite of those of the Perlina. 
The three terminal jointed setse of the Ephemeriue nymphs, clothed 
with short bristles, recall the three caudal, though jointless,* tracheal- 
gills of the nymphs of the Zygoptera, which at hatching are setiforni 
and sparsely hairy, and in the Calopterygiue genus Eupfuea, remain 
setiform and hairy for at least the apical half of their length. The 
nymphs of Euphcea also have a lateral gill on each side of abdominal 
segments 1-8, another resemblance to the Ephemerine nymphs in 
which such gills exist on 1-7. But in almost all other respects the 
Ephemerina differ from the Odonata in that their iniagos have their 
moutii-parts more or less atrophied and functiouless, the tarsi four- 
or tive-joinled, the wings of une<]ual length, the venation (iifferent, 
tlie terminal abdominal apjHiiidages (setie) jointed, and want the 
characteristic !icj)aratcd accessory genital organs of the mule Odonata. 

* Nymphs of Letter show traces of an articulaUil structurt* in ihc btciusof the 
<:aiidal tnicheal-KiHs. 
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With the Perlioa the Odonata have little more in common than 
as stated above ; however, the former have three-jointed tarsi and 
the mouth-parts function as biting organs, although in structure they 
are quite different from those of the Odonata; the Perlina have 
eight pairs of abdominal ganglia. 

While, therefore, the Odonata are more nearly related to the 
Ephemerina, the differences separating the two groups are still con- 
siderable. 

As the comraoD Ance«tral form of the Perlina, Ephemerina and Odonata* 
Mayer suggeated the Protampkilnon characterized by having eleven trte abdom- 
inal segments, prothoraz freely movable, head flzed, biting mouth-parts, wings 
equal, three ocelli, tarsi flve-Joiuted, three thoracic and seven abdominal ganglia, 
20-50 Malpighian tubules, no ovipositor (legescheide) ; development with inter- 
nal germinal band, larva with three pairs of legs, similar to the imago (Jen. Zeit. 
Naturw. z. p. 202, 1876). 

The Odonata also possess primitive lusectan features in that the 
embryo is developed from an invaginated germinal band, recalling 
the manner of development of the Myriapods (Korschelt and Heider 
18), and in the preservation throughout life of ten distinct abdominal 
segments with a terminal anal segment — a number which appears to 
be constant for the early embryonic stages of all insects. 

RELATIONSHIPS OF THB ODONATB GROUPS TO BACH OTHBR. 

The writer's view of the relationship of the subfamilies of the 
Odonata to each other may \ye best expressed by the accompanying 
diagram, in which the Calopterygime are represented as the most 

Cordulinie Ubellullnc 
(lorophino; 
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primitive un<l lon^t t<|>eciulize<]. That at least some Calopterygino^ 
are less rt(>o(*iali2(H] than all the other Odonata, or in other words 
differ lt»H from othtr InrtecU*. seems to l)e indicated by the simulta- 
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neous possession of the following structural features: for the imago, 
the relatively less extent of the eyes, the less degree of fusion shown 
in the labium, the completeness of the first lateral thoracic suture 
(t. e. a less intimate union of meso- and nietathorax), and the dis- 
tinctness of meso- and metathoracic ganglia ; for the nymph, a greater 
resemblance to Ephemerine nymphs by the jjossession of three, origi- 
nally setiform, caudal tracheal-gills, and of lateral abdominal tra- 
cheal-gills {Euphma), 

If this starting point be accepted, the Agrioninse, admittedly the 
nearest allies of the Calopteryginse, form a group having no relation- 
ship to the other subfamilies save by a common descent from Calop- 
terygine ancestors. Approaches to connecting forms between the 
two groups are furnished, as De Selys (40) long ago suggested, by 
the exotic Calopteryginse Amphipteryx and Micromerus. Of the 
Agrioninse, the legion Lestes stands nearest the Calopteryginse by 
the point of origin of its subnodal and median sectors. The legion 
Agrion is the most specialized of its subfamily ; of its genera, Argia 
is probably the oldest phylogenetically, and the line of descent from 
it may run through Agrion^ Enallagma or Nehalennia, and Ischnnra 
to Anomalagrion, With such a phylogenetic series the views of 
Kolbe (3) agree — that the male appendages, which are the essential 
supports in copulation, gradually lose their relative size; that to 
supply this deficiency emarginations and lobes are formed on the 
hind margin of the prothorax of the female, and that in accommo- 
dation to the shape of this last, the tenth segment of the male be- 
comes emarginated or provided with bifid processes. 

Of living Anisoptera, the Gomphinre of the legion Petalura of 
Selys most nearly approach the Calopteryginae in that they have 
the eyes separated, the median lobe of the labium bifid, the vulvar 
laminje formed as an ovipositor and with genital valves. We know 
nothing of their nymphs. There are but four living genera, viz. : 
Petalura with one species from Australia, Urojyetala with one s|)ecie8 
from New Zealand, Tachopteryx with two species from the United 
States and one from Japan, and IViene>i with one species from Chili. 
Four fossil species have been referred to UropeUila and three to 
PeUdnra (Kirby 3')). 

Derived from Petahiroid fornjs, three lines of descent may be con- 
ceive<l One of these is that of the Aeschninie which preserve the 
ovipositor, the genital valves and the distinctness of meso- and nieta- 
th<Hacic ganglia, l)Ut in which tlie median labial lobe is entire, tlie 
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eyes are united on the top of the head, and the abdomen develops 
lateral longitudinal carinse ; here are the most i)owerful in flight of 
all (Xlonata. 

As a second line from the Petaluroid forms, come the Cordulegas- 
terinie ;* here the median lobe of the labium remains cleft, the eyes, 
although often meeting dorsally, do so only in a single point, but the 
genital valves disapfiear. 

Thirdly are the bulk of the Gomphinee which ultimately have the 
median labial lobe entire* lose the genital valves and the ovipositor, 
have the meso- and metathoracic ganglia united, but preserve the 
primitive characters of separated eyes and absence of lateral ab- 
dominal carinas. 

Fr<»m some fxiint along the Gomphine line, the Libellulidse can be 
conceiveil as having arisen. From Gomphine ancestors they in- 
herited the absence of an oviiK)sitor, and perhaps the union of the 
last two thoracic ganglia ; the eyes meet upon the top of the head, 
the labium loses all trace of the bifid (bilateral) character of the 
me<lian lol>e, which is quite small as com))ared with the lateral lobes ; 
a change takes place in the venation of the wings, so that the triangle 
of the front wings is elongated in the direction of the short axis of 
the wing, and the triangle of the hind wings (in the more specialized 
genera) although retaining its direction of elongation, comes to lie 
with its inner side in the prolongation of the arculus ; and lateral 
carina' ap|)ear on the abdomen. The relati(»nship l)etween the two 
.*<ubfannlies of the Libellulido} is not yet ap))arent; the most im- 
|M)rtant .systematic character separating them is a small tubercular 
pnijection present on the hind margin of the eyes of the Cordulinae. 
Perhaps we are to look upon such Corduline genera as Somatochlora 
as the most 8)>ecialized of all the Odonata. 

The preceding view of the reUtioniihipti of the various grou|>8 to e.ich other is 
htmeA. (Mitirely on morphological evidence. There is, ap|mrently. only one im- 
portant inorpholoKical fact which is not in favor of regarding the Calopteryginv 
ai4 the nioMt primitive group, and that is that these dragonflies have an ovii>o8itor, 
while nrither the Perlina nor the Ephemerina iMWsesssuch. For this reason Mayer 
reganlisl the Libellulidw as most approachiog the hypothetical Protamphibion. 
one of whose characters (see al>ove) was "no ovipositor:" he consequently 
looked iiiMin the Agrionida* on one band and the Acschnidw on the other, at 
derive<l from a LilN)llulid stock. If the Protamphibion did not have an ovipos- 
itor, to i(M>k u|K>n the Calopterygiuie as the writer does, means that the Gom- 

* Here and elsewhere throughout this paper the subfamily Conlulegasterintt 
is e<|uivalent to the legion Conlulegaster of iSelys alone, and not of the extent 
of the Divinion C-ordulegaaterina of Kirhy (35;. 
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phin» and LibellalinsB have reverted to the far back ancestral peculiarity in 
this respect. On the other hand, to accept Mayer's view means that the epbem- 
erine appearance of the nymphs, the separation of the eyes, the cleft labium, 
the completeness of the first lateral thoracic suture, and the distinctness of the 
last two thoracic ganglia of the Galopteryginee are all reversions. If the absence 
of an ovipositor really be of great importance, the Gomphine ought to offer more 
primitive characters than the Libellulidee, but the view taken above seems the 
most satisfactory to the writer. 

No embryological evidence for the solution of the question exists as yet. The 
paleontological evidence, as already set forth, tells of the existence of Libella- 
linsB, Oomphinse and Aeschnine in the Lower Lias, and nothing of the C2aIop- 
teryginss until the Oolite, but at the meeting of the Entomological Section of 
the Philadelphia Academy of Natural Sciences, held May 25, 1893, at which the 
writer brought the matter up for discussion. Dr. S. H. Scudder expressed the 
opinion that the scantiness of fossil Odonata did not give weight to any negative 
arguments based on their non-discovery. 

The writer had written the above statement of his views of the phylogeny of 
the Odonata before he had read the brief expressions of Kolbe and Bedtenbacher 
tending to the same opinion. Kolbe (Berl. Ent. Zeit. xxviii, p. 393, 1884) says 
of the '* Agrioninen" that they are of the lowest stage of Otlonate organization 
by their separated eyes, prothorax still moderately large, almost equal wings, 
pterostigma differing rarely from the other cells, and external tracheal -gills in 
the larvae. Redtenbacher writes ** While it seems doubtful to me to look upon 
the Gomphidee as the oldest forms of the Odonata, I think that I recognize in 
the wing of Calopteryx that form from which the wing-forms of the other 
Odonata are derived" (Ann. k. k. Naturhist« Uofmus. Wien, i. p. 167, 188C). 



Note on the Preservation of Specimens. 

For the ordinary systematic collection of dried Odonata, it is always advisable 
to insert in every specimen, when it is mounted a bristle, or a fine non-corrosive 
wire, beginning at the nasus and passing it through the entire length of the 
body, but not allowing it to project beyond the eleventh (anal) segment. This 
holds the various parts of the body together. The thickness of the bristle should 
conform to the size of the specimen. If it he desired to preserve the coloring 
of the body, it is of some advantage to make a longitudinal cut on the ventral 
surface of the abdomen and even the thorax, remove the contents, and insert a 
wad of cotton ; in doing so, the body wall must not be nibbed or scratched by 
the instruments employed. Some specimens of each species should always be 
preserved intact, as the cutting usually destroys or distorts some of the abdominal 
structures, which are of more importance for study than the colors. Nymphs 
and specimens for dissection may be preserved by killing them, or placing them 
immediately after death, in hot. but not boiling alcohol of 50 to 00 per cent, for 
throe or four hours, then transferring them to (cold) alcohol of 7.5 to 80 i>er cent. 
ill which tliey nuiy be kept indefinitely. iV. /?. -The vessel containing the al- 
cohol to be hcHted must be placed in another vessel containing water and thus 
heated iinlircctly to avoid the (ianger of explosion. For methods of technique 
for histohmicHl purposes, recourse must he had to the histoIogi<al papers quoted 
ill the BiblioKraphy. 



NORTH AMERICAN UDONATA. 215 



BIBLIOGRAPHY. 



Skeleton. 

1. PAClcArd* A. S* — The Systematic positiou of the Ortbopt^ra In relation 

to other orders of Iusect«. Third Rep. U. 8. Ent. Oomm. pp. 292-293. 
329-333, pis. xlvii-1. 1883. 

2. Oerstaecker. A.— Ziir Morpbologie der Orthopterm amphibiotica. Fest- 

schrift 100 Jahr. Best. Gesell. Naturfor. Frennde Berlin, pp. 39-59, 1 pi., 
1873 (concerns only the first and second mazille). 

3. Kolbe, H»— Ueber den Zweck der Appendices anales und der entsprecb- 

enden vicariierenden Organe am Hinterleibsende der Libellnlideii. IX 
Jahrsber. Westfal. Prov.-Ver. f. Wiss. and Kunst, pp. 52-66. 1881. 
See also Burmeister (32) and Rambur (33). 

Muscles. 

4. linden feld, B. tor* Der Flug der Libelleu. SiUungb. Ak. Wiss. Wien, 

Izzziii, pp. 289—376, Uf. i-vii. 1881. 

5. PoletAieWy N* — Du d6veloppement des muscles d'ailes chez les Odouates. 

Hone Soc. Ent. Boss, zvi, pp. 10-37. pis. iv-viii. 1881. 

Alimentary Canal. 

6. Dufbur* L. — Becherches aiiatomiques et physiologiques sur les Orthop- 

t^res, les Ilym^uopti^res et les N^vroptdres. Meiu. savants 6trang. Acad. 
8<n. Paris, vii, pp. 567-578. pi. 11. 1841. 

7. FAUHiiek* v.— Beitragc zur Histologie des Darmkanals der Insecten. 2^it. 

Wiss. Zool. zlv. pp. 706-712. Uf. zzzvi. 1887. 
H. Orlfnchs, A. B.— On the Mai pighiau Tubules of Ltfrtf/Ztt/ad^preMa. Proc. 

Roy. Soc. Ediub. zv. pp. 401-403. 1888.* 
9. l*oletiilew« N.— Spoicheldrusen bci den Odonaten. Horn Soc. Ent. Roes. 

zvi, pp. 3-6, pi. i. 1881. 

Respiration. 

10. BmrloWy W* F.— Observations on the Respiratory Movements of Insects. 

Phil. Trans. Roy. Soc. Ix>ndon, vol. 145, pp. 139-148. 1855. 

11. PlAteAU* I**.— Recherches Ez|H!ri men tales sur les Mouvements Respire- 

loireH des Insectes. Mem. Acad. Roy. Belg. zlv, pp. 111-123. pi. iv. 1884. 

Nervous System. 

12. BlttiiehArd* K.— PI. 100 in Cuvier's Regne Animal. Los In.sectes. Paria. 

Fortiu, Massou et Cie. 2 vols. 8vo. 1830-1846. 

13. BrAudt, J. F»— Bemurkungen ueber die Mundmagen- oder Eingeweide- 

uerveu (Nervussympatheticusseu Nervi reproductorii)der Evurtebrateu. 
Mom. Acad. St. Petersb. 1833, ii. French trensl. Ann. Sci. Nat. (2) Zool. 
V. pp. 102-103, pi. v. 18»J. 

* See alMi Mchlndler, K« licitnige xur KenntniHs der Malpiglii'schen (lufiUs^r 
der Insecten. Zeit. Wiss. Zool. zzz. pp 62«-(J2H 187K 

TBANH. AM. KNT. HOC. XX. AUOU8T. 1893. 



216 PHILIP p. CALVERT. 

14. Berger, E« — UDteraachungen ueber den Baa des Oebirns und der Retina 

der Arthropoden. Arbeit. Zool. Inst. Univ. Wien. 1878, ii heft, pp. 1- 
48, taf. i-iv. 

15. Flogel, J. H. F. — Ueber die eiDbeitlicheu Ban des Gebirns in den 

verschiedeneD Insecten-OrdDODgeD. Zeit. Wiss. Zool. xzz, Supplem., 
pp. 583. 584, taf. zziii. 1878. 

16. ViAllAnes, H* — Le ganglion optiqae de la Libellnle (Aesehna mactUatit' 

tima). Add. Sci. Nat. (6), zviii, pp. 1-34. pis. 14-16. 1884. 

Reproductive Orfirans. 

17. Siebold, V'm T* toii* — Ueber die Fortpflanzungsweise der Libellulinen 

Germar's Zeit. fur die Ent. ii, 2 heft, pp. 421-438. 1840. 
See also Dafoar (6). M. H. Batbke's De Libellarum partibos geuitalibua, 
Begiomonti, 1832, has not been seeD by the writer. 

Bmbryonic Development. 

18. Brandt, A. — Beitrage zur Entwickelungsgeschichteder Libelluliden und 

Hemipteren mit besonderer Beracksicbtigung der Fmbryonalhulle 
derselbeo. Mem. Acad. Imper. Sci. St. Petersb. (7) ziii, 1. pp. 1-33, taf. 
i-iii. 1869. An abstract of the contents of this paper (but less extended 
than that in the text, ante) is giveu by F. \f . Balfour in his Treatise on 
Comparative Embryology, London, Macmillan & Co., 1880, vol. i, p. 333, 
and by E. Korscbeltaud K. Heiderin their Lehrbuch dervergleicbenden 
Entwicklungsgeschichle der wirbellosen Thiere, 2 heft, pp. 774 et teq., 
1891. 

19. Packard. A. S. — On the Development of a Dragonfly (Diplax) Proc. 

Bost. Soc. Nat. Hist, xi, pp. 365-372. 1868. 

20. Id. — Embryological Studies on Diplaz, PerithemU and the Thysanurous 

genus laottoma. Mem. Peabody Acad, i, 2, pp. 1-21, pis. i-iii. 1871 (not 
seen by the writer). 

Anatomy, etc., of the Nymph. 

21. AmAns, P. — Becherches anatomiques et physiologiques sur la larve de 

VAMchna grandis. Rev. Montpellier (3) i, pp. 63-74. pi. ii. 1881 (not 

seen by the writer). 
2*2. Bl^lleiiniev J. de, Ph^nomdnes qui accompagnent la metamorphose chez 

la Libellulo d6prim6e. Compte Rendu, Acad. Sci. Paris, Ixxxv, pp. 448- 

450. 1877. 
2^i. CliRfiiiv J.— Sur Torigine et la formation du revetement chitineux chez 

les larves de Libellules: /. e. cxiv, pp. 1135-1138. 1892. 

24. ClmpArede* K.--Zur Morphologic der zusammengesetzten Augen beideu 

Arthropoden. Zeit. Wiss. Zool. x, p. 204 et aeq. taf. xiv. 1859. 

25. DewitZy H.— Einige Beohachtungen, l)etreflreiid das geschlossene Tra- 

cheensystem bei Insectenlarven. Zool. Anz. xiii, pp. 500-504, 525-531, 

1890. 
2rj. nuroiir, fj. — Fitudes Aiiatomiqut'S et Physiologiques et Observations sur 

li's liirves des Libellules. Ann. Sci. Nat. (3) xvii, pp. (J5-110. pis. 3-5. 

1852. .See Hiigen 51. 
•27. llMfi^(*ii« if. A. — BeitniKziir KenDtni.ssdesTracheenHyslenisder Libellen- 

I^irven. Zool. Anz. iii. pp. 157-161. IWSO. 



NORTH AMKRICAN ODOMATA. 217 

2B. OosUilel* 91. E«— Note sur U Reftpiration chez les Nyrnphen den Libel- 
lulen. Ann. Sci. Nnt. (5) xi, pp. 370-386, pU 10-12. 1869. 

29. PoletAlew, O*— Queiques muU Bur les orfcanes respiratoireM des larveii 

des Odonatefi. Hors Soc. Eut. Ross. 2 v. pp. 43(^452. pis. ziz, zz. 1880. 

30. Roster, D. A.-- Contrihutoair anatoniia ed alia biologia degli Odonati. 

Bull. Soc. Ent. lUl. zvii, pp. 256-268. tav. iii, iv. 1885. 

31. VlAllAneiit H.— Anatomie et dissection de la larve de Libellule. Feuill. 

Nat. ziv, pp. 81-87. pi. ii. 1884 (not seen by tlie writer). 

Olassifloation (with especial reference to North America). 

32. Barmeinter, H.— Handbucn der Entomologie. Berlin, vols. I-V. 1832- 

1855. the first published by Reiiiier, the others by Enslin. Vol. I Insects 
in Keneral. Vol. II, pp. 805-862, Odonata. 
3:v Rambar, P.— N^vropt^res in Saites a Biiffon. Histoire Natnrelle des In- 
sectes. Paris, Roret, 1842. 

34. BrAuer* F.-'Verzeichniss der bis Jetzt bekannten Neuropteren im Hinne 

Linn^'s. Verhd. k. k. zool.-bot. Gesell. Wien, zviii, pp.3o9-416, 711-742. 
1868. 

35. Kirby* W. F.— A Synonymic Catalogue of Nearoptera Odonata, or Drag- 

onflies. With an Appendiz of Fossil Species. London, Qurney A Jackson. 
1890. 
38. Haffen, H. A.— Synopsis of the Nenroptera of North America with a list 
of the South American species. Smithsonian Miscellaneous Collections. 
Washington, 1861. Pp. 55-187. 

37. Id.—Synopsis of the Odonata of America. Proc. Bost. Soc. Nat. Hist, zviii. 

pp. 20-96. 1875 (omiU the Agrioninie). 

38. Banks* N.— A Synopsis, Catalogue and Bibliography of the Neuropteroid 

Insects of Temperate North America. Trans. Am. Ent. Soc. xix, pp. 
327-373. 1893. 
:{9. Melys-I^ongrhampw, E. de.— Synopsis des Calopt^rygines. Annexe 
aiiz Bull. Acad. Roy. Bnizelles, pp. 3-73. 18.')3. Four additioiin thereto : 
1. Bull. A(>ad. Roy. Belg. (2) vii. pp. 4:r7-451. 1^59: 2. /. e. (2) xxvii, pp. 
645-680. 1869: 3. f. c (2) xxxv, pp. 469-519, xxxvi, pp. 610-019, 1873; 
4. I e. (2) zlvii. pp. 349-409. 1879.» 

40. Id. Hiid Haffen, H. A.— Monographic des Calopterygines. Briixelleset 

I^ipzig. Muqiiardt. Paris, Roret. 1854. Pp. ix. 291, 14 pis. 

41. NelyM-Longrhampn, E. de.— Synopsis des A grionines. Irel^^gion: 

PseudoHtignia. Bull. Acad. Roy. Belg. (2) x, pp. 9-27. 1860. Dernii^re 
legion : Protonevra, I. c. pp. 431-462, 1860. 2me I^^gion : Ix^stes. /. c. 
CZ) xiii, pp. 288.338. 1H62. 3nie legion : Podagrion. I c. (2) xiv, pp. 5- 
44. im>. 4me legion: Platycneniis, /. c. (2) xvi, pp. 147-176, 1863. 
5nie I..^*gion : Agrion, genre Argis, /. c. (2) xx. pp. 375-417, 1865. genre 
Agrion. I. e. (2) xli. pp. 247-322. 49(J-.'>.3J), 1233-1309, xlii, pp. 490-5.31, 
952-i)91. 1876; genres Telebasis. Argiocnemis ct Hemiphlebia, /. c. (2) 
xliii, pp. 97 159, 1877. • Revision du Synopsis dos Agrion ines. Premiere 
Partie comprenant les legions Psendostigms, Pmlagrion, Platycnemis et 
Protonevra. Mem. C^ur. Acad. R. Belg. xxxviii. 4. pp. 1-23.3. 1H86. 

* .\ll theite are also published with se|Nirate paging by Hayes, Brussels. 

TRAIfS. AM. KNT. HOC. XX. (28) AUGUST. 1893. 



218 PHIUP p. CALVERT. 

42. M.— Synopsis dss Gomphlnss. Ball. Ae. Boy. Bros, xzi, pt. ii, pp. 23-112, 

1864. Four sdditions tharsto: 1. 2. e. (2) vii, pp. 590^662, 1859. 2. I. e. 
(2) xzviii, pp. 168-208, 1880. a 2. e. (2) xzxv, pp. 732-774, xxxvi, pp. 
492-631. 1873. 4. 2. e. (2) xItI, pp. 408-471, 668-608, 1878.* 

43. M« sDd Hagen, H. A. — Monogmphie des GtomphiDes. Braxellss el 

Leipsig, Maquardt. Paris, Boret. 1868. Pp. viii, 460; 23 pis. 

44. K«raeh, F.— Ueber Gtomphiden. £nt. Nach. xvi, pp. 370-382. 189a 
45 Id.— Kritik des Systems der Aesehniden. 2. e. xTii, pp. 273-290. 1891. 

46. Selys-ItfOngeluMiipSy E. de.— Synopsis des Aescbnines. Ball. Acad. 

Boy. Belg. (3) ▼, pp. 712-748. 1883.* 

47. Id.— Synopsis des CordoHnes. Ball. Acad. Boy. Belg. (2) xxxi, pp. 238-310, 

619-666, 1871. Two additions thereto: 1. 2. e. (2) xxxvii, pp. 16-34, 
1874. 2. 2. e. (2) xW, pp. 183-222, 1878.* 

48. Kamehy F. — Beitr&ge sor Kenntniss der Arten and Gattangen der Li- 

bellnlinen. Berl. Ent. Zeit. xxxiii, pp. 347-392, 1800. 
40. KIrby, W. F.— A BoTision of the Sabfiimily Libellnline, with descrip- 
tions of new Qenera and Species. Trans. Zool. Soc. Lond. xii, pp. 949- 
348, pis. li-lvii. 1880. 

50. Cubot, Ii«— The Immatare State of the Odonata. Part I. Sab&mily Qom- 

phina. Mem. Mas. Comp. Zool. Gambr. ii, 5, pp. 1-17, pis. i-iii, 1872. 
Part II. Subfamily Aeschnina, 2. e, viii, 1, pp. 1-40, pis. i-v, 1881. Pftrt 
III. Sab&mily Gordalina, 2. e. xvii, 1, pp. 1-60. pis. i-vi. 1800. 

51. HageBy H. A.— Ldon Dafoar aeber die Larven der Libellen mit Bernck- 

sichtignng der ft^heren Arbeiten. Stet Ent. Zeit. xiv, pp. 08-106, 237- 
238,200-270.311-325,334-346. 1863. 

62. Id. — Enai d'an Synopsis des Larves de Galopt^rygines. Compte Bendo, 

Soc Ent Belg. xxiii, pp. IxT-lxvii. 1880. 

63. Id. — Monograph of the earlier stages of the Odonata. Subfamilies Gk>m- 

phina and Gordulegastrioa. Trans. Am. Ent. Soc. xii, pp. 240-201. 1886. 
For a bibliography by Bentenmaller on the nymphs of the Odonata accord- 
ing to species, see 64, pp. 166-170. 

Bconomlo. 

64. Dragonflies vt. Mosquitoes. Gan the Mosqnito pest be mitigated? Studies 

in the Life-history of Irritating Insects, their Natural Enemies, and 
Artificial Checks, by working Entomologists [viz. : Mrs. C. B. Aaron, A. 
C. Weeks. W. Beutenmuller, Capt. C. N. B. Macauley, H. C. Mc(k>ok. D.D.] 
With an introduction by B. H. Lamborn, Ph. D. New York : Appletons. 
1800. 



* All these are also published with separate paging by Hayez, Bmasels. 



NORTH AMKRICAN ODOMATA. 219 



CATALOGUE OF THE ODONATA OF THE VICINITY 

OF PHILADELPHIA. 



Characters of the Major Groups. 

SUBORDER I. ZYOOPTERA.— Front and hiod wings nimiUr in shape or nearly 
so. unaally elevated in repose; no luembranule ; with an unmodified 
quadrilateral. Males with two inferior, terminal, abdominal MpiH^udages, 
penis and its vesicle separate. Nymphs with three caudal tracheal -Rills. 
Family 1. Aorionidjc. -Head transversely elongated; eyes separated from 
each other; lateral lobes of the labium of two* Joints, middle lobe bifld. 
Females with irenital valves. 

Snbfrtmily 1. OnlopterygiHm.— At least five, and usually more antecnbitals. 

Subfamily 2. Agrioninm. — Two, occasionally three, antecnbitals, wingn stalked 
at bnse. quadrilateral not crom-veined (except in the S. Amer. Anomitma). 
SUBORDER II. ANISOPTERA.— Wings dissimilar, hind wings usually broader 
St base: horisontal in repose; usually with a niembranule; quadrilateral 
modified to form a cardinal cell (triangle) and a supratriaugle. Males 
with one inferior, terminal, abdominal appendage, penis and its vesicle 
connected. Nymphs without caudal tracheal-gills. 
Family 2. AE8C'iiNio.e.--Trianglcsof front and hind wings of similar shape 
f except in some Oomphinie). Antecnbitals of first and second series not 
coincident, except the finit and one other (the latter is variable in posi- 
tion), which two are thicker than their fellows. Postfrubituls in the 
entire second series. Lateral lol>es of the labium of two* joints. Males 
often with auricles on 2, and the anal margin of the hind wings excavated. 

Sub/nmily 3. GompAf inc.— Head transversely elongated, eyes separated. Ab- 
domen without lateral cariufe. Females without genital valves (except 
in the legion Petal ura). 

Subfamily 4, CordtUegoiieriHm.^Hetid transversely elongated, eyes a little 
separHte<l. or meeting in a single point dorsally. Abdomen without 
lateral carinie. Females without genital valves. 

Subfamily 5. AeMehninm.—H*M*\ globose, eyes meeting on the top of the head 
for a space. Alnlomen with lateral carinse. Females with genital valves. 
Family 3. LiRRLLULiD.fS —Triangle of front wings with its long axis at right 
angles to the length of the wing, triangle of hind wings with its long 
axiA coinciding with that of the wing. Antecnbitals of first and second 
s<'ries nnrntly coincident. No postcubitals in the nodal end of the second 
series. lateral lol)es of the labium of onef Joint. Head gloliose. eyes 
meeting on the top of the head. Abdomen with lateral carinie. Females 
without genital valves. 

♦ i. e, II and ip of fig. 7, pi. II. f /. e. U of fig. 7, pi. II. 
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ShAfmmii§ 6. CtfrdmUmm, — Hind maririn of ejes produced as a small tnbercJe. 
Utoallj a small boodle of floe hairs oo the distal aoierior sorfice of the 
flrst leoiora. Males witb aorieles oo 2, aoal oiari^o of biod wiogs ez- 
eavated. distal eod of first tibic witb ao ioferior carioa. 

Huhfmmiiy 7. UbeUmiium. — Hiod oiariEio of ejes oot prodoeed as a saiall to- 
bercle, or witb a oiere traee of socb. Males witboot aorieles oo 2. aool 
oiaryio of biod wiojcs ooC ezcarated. 



Charactebs of the Genera (imagwi onlr). 

Sobfamilr 1. CALOPTERTGIKJE. 

Legion CtUopterpx Seljs. — Sectors of the arcolos arisioR from below its middle, 
aotecohitals of first aod secood series oearly eqoal io nomber, qoadri- 
lateral as loog as the basilar space, pterostigoia abeeot or of one to several 
cells. Epistooia oot projectiog as mocb as the leogth of the ejes. 

Basilar space free, arcolos brokeo. ao ioferior brooch to the lower sector of 
the triaogle, qoadrilateral straight; % soperior appeodages forcipated, 
oo pCerostigioa : 9 pterostigma abseotor preseot.....!. C^alopterjx. 

Basilar space cross-veioed, arcolos oot brokeo, no ioferior braocb to the lower 
sector of the triaogle ; % wiogs with a basal red spot, cells of postcostal 
space oo front wiogs irregolar 2. HetJerlBA. 

Sob&mily 2. AGRIONINJE. 

/. lAQum Luts§ Selys. — Mediao aod subnodal sectors parting from the principal 
sector much nearer the arcnlus than the nodus: % superior appendages 
forcipated. 
Nodal sector parting from the principal 3-5 cells after the nodus: supplemen- 
tary sectors between the subnodal and the median, and the median and 
the short and other sectors: hind margin of the prothorax rounded. 

entire: pterostigma 3-4 times as long as broad 3. LesC^s. 

//. legion Agrion 8elys.— Median and subnodal sectors parting from the principal 
near the nodus; quadrilateral trapezoidal, upper side shorter thau the 
lower, lower ezternal angle acute : no supplementary sectors except the 
ultra-nodal : lower sector of the triangle extending to the hind margin 
of the wing; pterostigma of but one cell. 
Hairs of the tibite about twice as long as the intervals between them ; a single 
row of postcostal cells; arculus complete, lying in the prolongation of 
the second antecubital : tarsal nails toothed, tooth shorter than the nail 

proper 4. Arg^lA* 

HnirM of the tihife never twice as long as, but generally shorter than, the in- 
tervals between them; otherwise as in Argia. (In all the following 
genera the postcostal vein separates from the hind margin in front of 
the basal i>ofltcostal cross-vein.) 
A. 9 ^i^^* "^ apical ventral spine on 8. Pterostigma similar on front and 
hind wings. 
Ni» palo poBtocular spots; color brown and blue or yellow. 

5. Erjrthrommtt. 

I*uh' poHtocular siKJts or line preRcnt ; color metallic, similar in % and 9 ^ 

silxlonien exiremely slender 6. NehaleuiilM. 
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B. 9 with an apical Tentral spine on 8. 
No pale poetocalar spots. 
PterustiinnA similar on front and hind wings; color red; % with no 

hifid process on dorsum of 10 7. Amphiagrion* 

A iHile (postocular) spot behind each eye. 
Pterostigma of % similar in color on front and hind wings, no dorsal 
hifld procets on 10 (except in E. exmUam %), Nodal sector (^ 9 ) 
arising near 5th postcubital on front wings, 4tb on hind wings, or 

more remote 8. EnHllagina. 

Pterostigma of % dissimilar in color on front and hind wings, 10 with 
a dorsal process ( % ) bifld at its apex. 
Pterostigma of % touching the coeta on front wings, darker than on 
hind wings. Front wings ( ^ 9 ) ^^th usually more than 7 postco- 
bitals. (The species included in this catalogue have the nodal sector 
usually arising at the 4th postcubital on the front wings, at the 3rd 
on the hind wings; this aids in distinguishing from EnaUagma,) 

9. IschBani. 
Pterostigma of % not touching the costa on the front wings. Front 
^Ings ( S 9 ) with usually, but not always, less than 7 postcubitals. 
Nodal sector arising not farther than the 4th postcubital. 

10. ABomalagrloB. 

Subfamily 3, GOMPHINiE. 

I. Mediaif labial lobe bifld. 

lAgum Petalura Selys.* — Basilar space ft«e : triangles of front wings crossed ; 
membranule very small ; 9 with genital valves. 
Triangle of fh>nt wings with the upper side longer than the inner, the outer 
longest; hair-like termination of antenne Jointed; % superior appen- 
dages not more than twice as wide in front of apex as at base, inf. app. 
more than half as wide at base as long 11. Taehopt«ryx. 

II. Median labial lobe entire : basilar space free. No genital valves. 

Lefian Oompkaidei Selys. — All or some of the triangles crossed ; membranule 
wanting, or very small. 
Feet long, hind femora reaching backwards to base of 3; discoidal triangles 
crossed, internals and supratriangular spaces free ; abdomen blackish, 

with a dorsal yellow stripe 12. Ilaffenias. 

Legion Oamphu$ iie\y^ — All the triangles and the supratriangular spaces f^-ee; 
membranule wanting, or very small. 
% . Inferior appendage bifid, its branches almost contiguous. 10 considerably 
shorter than 9. % inf. app. bifid in its apical half, branches straight, 
upcurved at apex. 9 • Vulvar lamina nearly as long as 9 (except in the 
European 0. Berpentinus), divided into two narrow, quite long, parallel, 
almost contiguous branches, pointed at their apices. 

13. Ophiogoinplias. 



* It may hereafter be necessary to regard this as representing a distinct sub- 
family—the Petalurine. 

TlUNt. AM. BUT. SOC. XX. AUGUST, 1893. 
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% . Inferior appendage bifid, its branches divergent ; superior appendages at 
most but little longer than 10, their divergence but little different in 
width from that of the branches of the inferior ; lateral margins of 8 not 
dilated into membranous appendages; 2nd joint of penis usually with 
a tooth ; a salient anal angle. 9 • Vulvar lamina at most hardly longer 
than half of 9. 10 considerably shorter than 9(^9)* 

Third femora moderate (when extended backwards reaching no farther than 
the middle of 2). all the spines short, numerous 14. Oomplias. 

Third femora long (when extended backwards reaching to base of 3), with 
an antero-inferior row of 5-7 spines which are considerably longer than 
the more numerous short spines 15. Dromogomplias. 

Subfamily 4. CJOBDULEGASTERINiE. 

Frons not elevated as high as the occiput, wings not spotted. % with auricles 
on 2 16. Cordulei^aster. 

Sub&mily 5. AESCHNINiG. 

I. Upper piece of the arculus equal to or longer than the lower piece, its upper 

sector arising a short distance above the lower sector, being separated 
from the latter by a distance h-h of that separating the upper sector from 
the median nerve. % hind wings with anal triangle, distinct anal 
angle, auricles on 2. 
Supplementary sector between the subnodal and median sectors curved at its 
middle towards the former or its posterior fork to be almost parallel, and 
separated by 1-2 (rarely 3) rows of cells. 
Subnodal sector forked at its extremity. 
Subcostal vein not prolonged beyond the nodus; basilar space free; pter- 
ostigma long, narrow; median space with at least 2 cross-veins in addi- 
tion to that forming the internal triangle; two rows of cells between 
subnodal sector and the supplementary sector next below it. % anal 

triangle of 3 cells 17. EpiseschnA. 

Subnodal sector not forked or branched. 

Basilar and supra-triangular spaces cross-veined. ..18. FonscolomliiA. 

Basilar and supra-triangular spaces free 19. Goniphiewchn«» 

Supplementary sector between the subnodal and median sectors curved at its 
middle away from the former or its posterior branch, with 3-7 rows of 
cells between them at that place. 
Subnodal sector forked or with several small branches; suture between the 
eyes short or moderately long (i. e. not longer than combined length of 
vertex and frons measured on mid dorsal line); subcosta not prolonged 
beyond the nodus 20 AeschoN. 

II. Upper piece of the arculus shorter than the lower piece, its upper sector arising 

close to the median vein (midway between the latter and the lower 
sector). % hind wings without anal triangle, anal angle rounded off, 
no auricles on 2. 
External branch of lower sector of the triangle in hind wings approaching the 
upper sector for its apical half, being parallel to it and separated by one 
row of cells; 4 ( '^ ) or 5 ( 9 )--10 usually with a supplementary lateral 
carina above the usual one 21. AuHX. 
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Subfomily 6. CX)RDULIN£. 

/. Legion Maeromia Selys. — Supra-tHanKular space croseed ; triaogle of the froDt 
wings reinilar, with the anterior side anhroken; membranule large; 
sectors of the arcalns more or less united at their origins. 
Basilar space free; inner side of triangle of hind wings farther from the base 
than the arculus; two poettriangular rows (rarely one) on the front 
wings. 

Eyes touching for hardly more than a point; occipat quite prominent on the 
dorsal surface of the head and considerably larger than the vertex ; 
distance from nodus to pterostigma on costal border of front wings more 
than half as long as from base to nodus; all triangles free. 

22. Didjrmops. 

Ryes touching for a short dsitance ; occiput inconspicuous and much smaller 

than the vertex; triangles crossed or free 23. Naeromia* 

//. /^on Cordelia Selys. — Supratriangular space free; sectors of the arculus 
almost always separate at their origins. 
Triangle of the front wings regular, anterior side unbroken ; membranule 
moderate or large. 

Wings with dark spots at base, apex and frequently at nodus; triangle of 
hind wings crossed ; alnlonien slightly depressed, longer than hind 
wings ; one cross-vein immediately beneath the ptcroAtigma. 9 • Vulvar 
lamina almost as long as 9, deeply hilobed 24. Epicordalia. 

Hind wings with some black at base; triangle of hind wiiigH free; abdo- 
men depressed, as long as. or a little shorter than hind wings; one cross- 
vein immediately beneath the pterostigma. 9- Vulvar lamina at least 
as long aM 9, deeply bilolied 25. Telragonearia* 

Wings with small dark spots at base and along front margin; triangle of 
hind wings crossed or free; abdomen usually longer than hind wings; 
two cross-veins immediately beneath the pterostigma. 9- Vulvar 
lamina not more than half as long as 9, divided into two divaricate, 
triangular plates 26. Neurocordulia. 

Wings without dark 8{K>ts: triangle of hind wings cro88e<l or free; colors 
metallic 27. SomaiochlorA. 

Subfamily 7. LIBELLULINiE. 

I. Lower angle of triangle of front wings plBoe<l as far beyond the level of the 

outer angle of the triangle of the hind wings, as the latter triangle is 
long: eyes connected for a space at most not much greater than the 
thickness of the vertex; no antenodal concavity on front margin of 
wings. 

Ab. seg. .') and 4 with two additional transverse carina, 5 with one; nodal 
sector waved 28. Paufala, 

Ab. seg. 3 and 4 with one additional transverse carina, 5 with none ; sectors 
of the arculus arising from a common stalk ; triangle of front wings 
crossed, nodal sector not waved or broken 29. TrAinea* 

II. Lower angle of triangle of front wings placed on a level with the outer 

angle of the triangle of the hind wings, or only a little beyond it; 
tarsal nails toothed ; otherwise as in (I). 

TBANK. AM. KNT. SOC. XX. AUOUBT. 1893. 
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Hind lobe of the prothorax with iu middle portion prodnced upwards and 
backwards and ^larr&wer than the other lobes, its hind margin 
usually entire; triangle not densely reticulated. 
Sectors of the arculns in the front wings not arising by a common stalk : 
nodal sector distinctly waved in its middle: front wings with snpra- 
triangulars, 11 or more antecubitals, 8 or more postcnhitals. 
% with no ventral hooks on 1 ; 9 with third tibin at least a little longer 

than third femora 30. LIbellala. 

% with a pair of ventral hooks on 1 ; 9 with third tibife as long as third 

femora 31. PlAthemis. 

Sectors of the arculns in front wings arising by a common stalk. 
Anterior side of triangle of front wings not broken to form a tmpeziuni ; 
last antenodal on front wings not continued to the median vein ; 
lower sector of the triangle in hind wings arising from the hind 
angle, the upper from the outer side of the triangle. 

32. UlicrAtlijrria. 

Anterior side of triangle of front wings broken to form a trapezium, the 

outer broken piece shorter than the inner; no supratriangulars ; 

hind wings with no internal triangle 33. NannolhemlM. 

Hind lobe of the prothorax erect, wider than the other lobes, its hind margin 
usually bilobed. 
Both sectors of the triangle in the hind wings arising from its hind angle; 
nodal sector not waved in its middle. 
AI>domen at least fairly slender, compressed at base; if depressed it is so 
in a special widening of the anteapical segments; haniule of % 
bifid. 
Pterostigma at least four times as long as wide : vertex truncated at tip : 
front wings with 7-10 antecubitals, the last one variable; hind 
wings with at least two dark bruwn basal patches, one in front of 
the other, and separated by a clear yellow space, the front one 
reaching forwards to the submedian vein ; 3-7 black with a mid- 
dorsal, maculate, yellow band 34. Celilliemls. 

Pt«^rmtigma at most twice as long as wide; vertex rounded at tip: front 
wings with 6-8 antecubitals. the last one usually continued to the 
median vein: hind wings with a small basal black patch reaching 
forwards to the submedian vein: frons and nasus white; abdomen 

not widened at base and before apex 35 l<eacorhllliA. 

Pterostigma variable : vertex truncated at tip: front wings with 7-10 
antecubitals, the last one rarely continued to the median vein : ab- 
domen and hind wings without the characteristic patterns of color- 
ing described for Celithemia and Lencorhinia 36. Diplnz. 

Al>domen at least fairly stout, depressed, tapering to apex ; hamule of % 
not bifid ; front wings with last anteciibital not continued to the 
median vein ; 4 with an additional transverse carina. 

37. Perifliemiii. 
Lower sector of the triangle in tlie hind wings arising from its hind angle, 
the up|H)r from its outer side: sectors of the arculns in the front 
wings arising by a common st«lk ; haniule of % bifid. 
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Lftft antecubiul of front wings usually not continued to the median vein ; 
third tibie with the spines of the antero-inferior row few (5-7) and 
stout; abdomen stout, hardly as long as the hind wings. 

38. HlMoiheiiils. 

Last antecubital on front wings continued to the median vein ; vertex 
truncated at tip ; front wings with not more than 7 antecubitals, 
triangle crossed, 3 rows of posttriangularcells.^. Pachydlplaz. 

Systematic Characters of Nymphs * 

I. Three caudal traeheal-gills (Zygoptera). 

I^egion Cniopieryx, — Basal Joint of antenne thick, more than twice as long as 
the other six together. Median lobe uf labium bifid. 

Front edge of median lobe of labium bifid to form a losengo-shaped interval 
between, which extendii basal ly beyond the level of the attachment of 
the lateral lobes. Rear of head with a tooth each side. Median caudal 
gill flat, shorter than the other two...l. C^alopf^ryz (see fig. 8, pi. II.) 

Front margin of median lobe of labium bifid only as far basally as the level 
of the attachment of the lateral lobes. Abdominal segments with a 
lateml membrane whose margins are denticulated. Median caudal gill 

a little swollen at apex 2. HeUerlna* 

Subfamily Agruminm. — Basal Joint of antennsB hardly longer than thick, much 
shorter than the second or the third. 

Lateral lol»es of labium (excluding the terminal palp) deeply bilobed, median 
lol>e barely bifid Legion LesUt. 

Lntcral lobes of labium (excluding the terminal palp) not deeply bilubed, 

median lobe entire Legion Agrion. 

The veins on the wing-covers will assist in determining between these 
two legions as in the imagos. 

II. No caudal tracheal-gills (Anisoptera). 

Subfamity OompAtitjp.— Antennie 4-Jointed, fourth Joint rudimentary ; first and 
second tarsi 2-Jointed ; labium flat, not covering the labrum or frons 
when closed. 
First legs less distant from each other at base than are the second legft. Ab- 
domen much less than twice as long as broad, very flat, almost circular 
when viewed fn>m above. Third Joint of autennw large, flat, circular. 

12. Ilafcenlns. 
First legs as distant from each other at l>ase as are the second legs. Alxlomen 
at least twice as long as broad. 
Middle third of front margin of median lobe of labium produced in a very 
short rounded lobe with pavement teeth and a comb of fiat scales. 

13. OphlogomphuH. 

Middle third of the same straight, or nearly so 14. Gomphnn. 

Subfamily Cordulegasterinm. — AntennsB 7-Jointed ; all tarsi 3-Jointed : labium 
H|K>on-Hhapi><i, covering labnm and frons when closed, teeth on the op- 
p<NM'd margin of the lateral lobes long, interlocking when closed so as to 
form a distinctly zigzag line of union. Abdomen two to three times as 
long as broad. 

* liased on (;^lM)t (50). Hagen ^52, 53) and Gnrman ** A Preliminary Report on 
the Animals of the Waters of the Mississippi Bottoms," etc. Springfield, III.. 
State Printer. 1H89. 

TBAlfS. AM. EKT. SOC. XX. (29) BBPTBMBBB. iSlKi. 
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Cbaracteraof the sobfamily 16. Cordolesaater. 

RnbfamU^ Ae»dminm, — Antenns 6-7 jointed ; tarsi S-Jointed ; labiam flat, not 
oovering labram or frons when cloaed. 
Antenn» 6-Jointed. 
Head broader than long; a lateral spine on 4-9, middle and inferior appen- 
dages of eqoal length* 17. EpIiescliBA. 

AntennsB 7-Jointed. Head broader than long. 
Hind dorsal margin of 9 concave. 
A lateral spine on 4-9, middle appendage sharply pointed. 

18. Fonseolooibia.t 
A lateral spine on 5>9, middle appendage bifld at tip. 

19. Goaiphiesclina«t 
Hind dorsal margin of 9 straight. 

Eyes more prominent at the fore corner; labiam at rest extending baek- 
wards to the second legs ; a lateral spine on 4, 5 or 6-9. % prqjec- 
tion conical. 9 vftlvM reaching apex of 9.~ 20. AMiebam* 

Eyes more prominent in the middle; labiam at rest extending back- 
wards beyond second legs : a lateral spine on 7-9 ; middle appendage 
notehed at tip, laterals half as long. % projection cut at tip. 9 

▼alves shorter than 9 21. AoAX. 

Family Libdlulidm, — Antennn 7-Jointed ; torsi 3-jointed : labium spoon-shaped, 
covering labram and frons when closed. Some Libelliiline nymphs 
closely resemble those of the Gordalega8terin« (q. v.), bat may be 
distinguished by the teeth on the oppofied margin of the lateral 
labial lobes being so short as to form an almost straight line of anion 
when cloeed. Characters for separating Corduline from Libellnline 
nymphs are as yet unknown, as the latter sabfiimily has not been 
monographed.! 
Subfamily Oordulinm : 

An erect pyramidal horn on the front of the head. 

No dorsal hook on 10 ; lateral spines on 9 reaching as far as level of tips 
of appendages. 22. Didjino|Mi« 

At least a small dorsal hook on 10; lateral spines on 9 much shorter than 
in Didymap9 23. MascrooiiA, 

* A cluneal error in Part I has caused some confusion in regard to the appen- 
dages of Anisopterous nymphs. For "lateral" should be read "inferior** on 
page 196, line 25, p. 198. line 5 from bottom, and p. 199, line 3 fii>m top. The 
denial of the homology of the inferior appendages of the males of the Zygoptem 
and AuifM»ptera (p. 199) refers, of course, to imagos only. Of the five appendages 
which terminate the abdomen of older Anisopterous nymphs, two are ventral — 
the inferiors, one is mid-dorsal (the middle) and on either side of it is a laterai, 
corresponding to a superior appendage of the imago. 

t The identification of these is as yet doubtful (Cabot). 

I As this is going through the press Dr. Karsch has published a paper on " Die 
Insecten der Berlandschaft Adeli" (West Africa) (Berl. Ent. Zeit. xxxviii, pp. 
1-2*26, July. lvS93) in which he gives characters for the separation of Corduliiie 
from Liht'lluline nymphs (p. 42). These characters will not serve for American 
s|Hicii*8, und his ch.'iraclers for those of the " Calopterygida'" arc only those of 
the* legions (^lopteryx and Libellago ('f). 
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No erect pyrnmidHl born on the front of the head. 
A tubercle on either side of the top of the head ; 10 very short, a dorsal 
book on 3-9, b sharp lateral spine on 8-9, those of 9 exceeding the 

appendaiires 24. Epleordnlla. 

No such tnbercles. 
Lateral spines of 8 very short, of 9 long, sharp, divergent, niurb lon- 
ger than the appendages..25. Telmgonenrla (group of cynomra). 
Lateral spines of 8-9 flat, sharp, incurved : of 9 not longer than the 

appendages 27. Somatochlorti (group of lihern). 

SnbfamHif LiheUnlinm: 

Middle (dorsal) terminal appendage a little longer than the inferiorH 
(vcntrals), all spinous. Teeth on opposed margin of lateral labial 
lobes flat, not interlocking, 8 and 9 with a long, sharp, incurved 

lateral^ spine 28. P»ilUll». 

Middle (dorsal) terminal appendage shorter than the inferiors, laterals 
without spinel^. Teeth on oppose«l margin of labial lobes mnch 
shorter than in PunUUa, interlocking in a nearly straight line; 
otherwise as in Pantala 29. Tr»ine«* 

The nymphs of but a small proportion of the species are known, 
8o that no attempt is made in this pa|)er to define their specific char- 
acters. 

List and Characters of thk Speciks. 

[N. B. —The following explanations, in addition to those contained in the 
preface, are required for the proper understanding of the subsequent text. Much 
greater im^iortance is attached to structural than to color diflTerences; what are 
regarded as the important specific characters are indicated by italic*. Although 
teneral colors (see p. 203) are often mentioned, the colors usually described are 
those of the adult insect, and allowance must be made for such age-di (Terences 
in identifying specimens. The wings are to be understood ss being colorless, 
unless otherwise stated. The abdominal segments are denoted by the numerals 
1 to 10. Measurements are always expressed in millimetres, and the length of 
the abdomen always includes the terminal appendages. Names of collectors 
have asually been cited at the end of the list of localities for each species in such 
cases where their labors have extended the known areas of distribution beyond 
those already published by Hagen (37), de Selys, Banks (38) and others. Ab- 
breviations employed are Sup. app., superior appendages. Inf. app. inferior ap- 
pendages. Abd., altdomen. H. w.. hind wing. Phila., Philadelphia. Del. Co., 
P>L. Delnware <^^)unty, Pennsylvania. N. J., New Jersey. Twp., Township. 
A. E. H., W. I., C, collections of the American Entomological Society. Wagner 
Free Institute of Science and of P. P. Calvert, respectively.] 



Subfamily 1. CALOPTERYGINiE. 

1. €'alopl€tryz Leach. 

{Oalepteryx) L«>ach. Edinb. Encyc. ix. p. 137, 1815. Amer. Edit, viii, pt. ii. p. 
726. 1816. Selys, Mon. Calopt. p. 2i, 1854. 
■• C'alopterjx miiciilaUi Beauv. 
Affrion m. lieauvois, Ins. Afr. Amer. p. 85, Neur. pi. 7, flg. 3, 1805. C. m. Hagen, 
Psyche v. p. 249, 1889. 

TBAlfS. AM. ENT. 80C. XX. flKPTKMBBB. 1893. 
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MeUlIio blae or ffreen ; lablam, two Ifttanl thonoic itripM, peotat, yenter of 
1-7 or 8, black. Hind margin of wings decidedly convex. 

% . Winge vHvetif Vach (gray or brown — teneral), no pteroetigma. Venter of 
8-10 whitish. Sop. app. with outer margin dentioalated, apical half wider, hent 
inwards and downwards, apex obtase. Inf. app. one-fourth shorter, extreme 
apex acute, bent inwards. 

9. Wings smoky, apical fourth sometimes darker; pUro9tigwka white, of ^12 
cells; veins metallic : 8 or 9-10 with a mid-dorsal longitudinal line and a spot 
each side, whitish or yellowish. 

Abd. % 34-40, ? 90-41.6. Hind w. % 27-27.5, ? 20-34.5. 

Common around Phila., along the banks of narrow streams. May 
24 — Aug. 17 ; ovipositing June 28, July 6. 
Quebec-Florida, west to Kansas and Texas. ^ 

S. CMopteryz dioildUite Borm. race apicalis Bnrm. 

(7. a. Burmeister, Handb. Ent. ii, p. 827, 1838. Hagen, Psyche v, p. 246, 1880. 

Metallic green or blue ; labium, head below, thoracic sutures, feet, abdominal 
venter, black. A dutrp tubercle on each side of rear of head. Wings narrow 
hind and front margins parallel for a part of their length. 

%, Wings with optcoi tixih fttedb, its inner border straight; no pterosti^ma. 
Sup. app. similar to wu i eu i ai a, 

9. Wings hyaline; pieroetigwM absent, or very small and white, of 2-3 cells. 

Abd. % 35-37, ? 31-32. H. w. ^ 27, ? 29. 

Phila., 2 S 1 9 (Burmeister), 1 S , 1 9 (Uhler)— Hag. L c 
Massachusetts, New York, Delaware (Beuteum Ciller, A. £. S.) 

2. HeUerlDA Hagen. 

Hagen, Syn. Calopt p. 30, 1853. Selys, Men. Galopt. p. 96, 1854. 
8. HeUerlna «iiierlean» Fabr. 

Agrion a. Fabricius, Ent. Syst. Sapp. p. 287, 1798. H, a. Walsh, Proc Ent. Soc 
Pbila. ii, pp. 211, 267, 1863. Agri4m baealia Say, Harris Ins. InJ. Veg. (Flint's 
edit) pi. 1, fig. 2, 1862. 

Head and thorax coppery red ( ^ ) or metallic green ( 9 )i or these sometimes 
reversed. Thorax with a humeral and two lateral stripes, pectus, yellow. Ab- 
domen metallic green, an interrupted, basal, yellow ring on 3-7. Tipe of wings 
unepotted ; pUroatiqma very malL, yellow, Tibim euperiarly pale. 

9 . Basal fifth or sixth (except at front border of front wings) bright red, 
sometimes replaced by reddish brown on hind wings. Sup. app. fordpated, 
inner margin near middle with two tubercles, of which the more basal is the 
larger, whoso sides are convergent (the apical side longer) whose tip is obtusely 
rounded, and whose surface bears no smaller tubercles; the other (distal) tuber- 
cle has the basal side longer, its tip rounded ; apex of sop. app. obtuse. Inf. app. 
reaching first tubercle of superiors, nearly straight, narrowing to the truncated 
apex. 

9. Base and front margin of wings pale yellowish brown. Mid-dorsal tho- 
racic carina sometimes yellow ; 1-10 with a narrow, interrupted, mid-dorsal, 
yellow line. 

Abd. I 34-37. 9 31. Hind w. % 25-30, 9 28. 



NORTH AMERICAN ODONATA. 229 

Cruni and Ridley Creeks, Del. Co., Pa., and elsewhere near Phila., 
Aug. 11— Sept. 23. 
Maine to Maryland, west to Wisconsin and Missouri. 

•I. HetirriiiA iricolor Barm. 

Oalopterjfx t. Bnrmeister, Handb. Ent. ii, p. 827, 1839. H. t Sel js. Mod. Oalopt. 
p. 136. pi. 12, flg. 5, 1854. 

BlHrki8h brown. Thorax witb a humeral and two lateral stripes, pectas, yel- 
low. Tihue hUuk. 

% . Extreme tipt of all the wings brown; tuuial sixth of front wings, except on 
front margin, bright red, with no adjoining brown ; basal fifth of bind wings 
brown. Pterottigma black. Sup. app. longer tlian 10, forcipated, inner edge with 
a basal tiil>ercle and a median dilatation, whose edge is straight or convex, and 
which ends abruptly, nearly at right angles. Inf. app. half as long, straight, 
apices ii)>curved. 

9 (not seen by the writer). Wings not spotted, base somewhat yellowish. 
Pterottigma yeilow. 

Abd. I 40-42. 9 37. Hind w. % 29-30, 9 31. 

Philadelphia — Hagen (37). 
Pennsylvania, Georgia, Texas (A. E. 8.). 

Subfamily 2. AGRIONINiE. 

3. Ideates Leach. 

Ixsacli. Kdinh. Cucyc ix, p. 137, 1815. Amer. Edit, viii, pt. II, p. 726, 1816. 
8elys. Hull. Ac. Beig. (2) xiii, p 295, 1862. 

A. % . Inf. app. not longer than half the tup. app. 

I#esf^Neiirlii»Say (Fl. Ill, fig. 14). 

L. e. Say, Journ. Ac. Phila. viii. p. 36, 1839. Walsh, Proc. Ac. Phila., 1862, p. 
:«5. Scndder, Psyche vi. p. 66, 1891. 

Dark metallic green ; lips pale green, blue, or yellow; mid-dorsal carina and 
humerul suture black, sides yellow inferiorly, with a variable blackish spot or 
band on the second lateral suture. Winga pale yellowieh. 

%. Sup. app. on inner side with an acute Itasal tooth and a truncate median 
tooth. whoAo edge is denticulated ; apices somewhat thickened. Inf. app. one- 
third as long, straight, apex blunt, not dilated. 

9. Mid-dorsal thoracic carina yellow. 

Abd. I 35.5-41, 9 34. Hind w. % 25-29, 9 28. 

Massachusetts (Say, Baheock — A. E. 8., C), Illinois (Walsh). 
Dohh's Ferry, N. V., July 7, 10, 23, by G. D. W. Williamson (C). 

I#esteii congener llagen (PI. Ill, fig. 15). 

L*c. Hagen, Syn. Neur. N. A., p. 67, 1861. Selys, Bull. Ac. Belg. (2) xiii. p. 
316, 1862. 

Blaekieh brown; lips, sides of thorax inferiorly, usually a narrow huniemi 
stripe, sometimes rear of head and mid-dorsal carina— yellow. Two oblique 
black marks behind third coxos ; a black line on second lateral suture. 

% . Sup. app. on inner side with a short, acute, l)asal tooth, followc<l by a small, 
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stmigbt dilatation, somewhat dentksalated, ending hj an obtuse angle, I^f, 
reaching to the middle of the dilatation, with apices carved inwards and ap- 
wards, blnnt. not dilated. 

9 . Abdomen with a narrow, yellow, mid-dorsal line. 

Ahd. % 28-29, 9 25-27. Hind w. % 18.5-21, 9 20-22. 

New York, Delaware, Yellowstone, Colorado, Nevada (Hillman). 

B. % . Inf, app. lomgtr Hum half of^ hU not Umgw tiWm, mip. app, Rmt of fJke 
headi%i)Uaeki9k, 
a, % . Inf, opp. t-t^peti. 9 w>^ ' ftUow band from tffe to tffe across remr 
of kottd, ^ 

Leales oonoieolate Hagen (Pl. Ill, fig. 16). 

L. «. Hagen, Syn. Near. N. A., p. 70, 1861. Selys, Ball. Ac. Belg. (2) ziii, p. 
299,1862, 

Blackish brown ; lips, mid-dorsal thoracic carina, a hameral stripe (oaoally. 
narrower in % than 9 )* *nd the sides inferiorly, yellow. Frequently a broad 
oblique, blackish band near second lateral sotnre. Abdom. dorsum metallic 
brown or green, 3-7 with an interrupted, basal, yellow ring. Pterostigma browo. 
the vein at each end white. 

% . Sup. app. on inner side with a ikorl, acute, frosol iooik, followed by a cUlota- 
i^tni wko§e edge ie fitti ooiwoex, tAsn eiiim»ane^ and more or lees denticulated. Inf. 
app. soiaewAat e-e^apod, curving Arom base to apex, outwards, inwards and oat- 
wards. Much of adult % pruinose. Teneral males also show the pcstcephmlie 
band of the 9 . 

9 . Humeral stripe wider below. 

Abd. % 2.5-31.5, 9 22.5-31.5. Hind w. % 17-21.5, 9 17.5-25. 

% 9 , Pennsylvania, June 16, by S. F. Aaron (A. E. 8., C). 
Quebec to Pennsylvania, and acn)6s the continent to California. 
(Sheraton, J. P. Moore, Hitchings, Harvey, Truman, Cheney, 
Hillraan,— A. E. 8., C.) 

6, % . Ja/. app, tiraigkU or nearly eo. 9 *^'^ ^^ yeUow poHeephalic band, 
M^euUm nncmUs Kirby (PI. III. fig. 18). 

L. u. Kirby, Cat. Odon. p. 160, 1890. L. foreipata Hagen, Syti. Neur. N. A., p. 
71. 1861. L. hawMta Selys. Bull. Ac. Belg. (2) xiii. p. 300, 1862. 

MetaUie green. Lips, a humeral stripe (occasional in % ) and sides of thorax 
inferiorly, yellow. 

%. 8up. app. on inner side with two acute teethe edge between them denticu- 
lated. Inf. app. reaching as far as the second tooth, almoH ttraight, apicee widened 
on the inner tide, 

9 . Mid dorsal thoracic carina yellow : humeral 8tripe uniformly narrow, 

Abd. % 26-32. 9 23 5-29. H. w. % 19-22. 9 19-24. 

Nova Scotia, Maine, New Hampshire, Massachusetts, District of 
Columbia, Georgia, Ontario, Illinois, Wisconsin, South Dakota, 
California (Miss Wadsworth, Mrs. Slosson, Sheraton, Calvert — A. 
E. S.. C. Mich. Agric. College). 
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I^esteii di^lonctA Beiy s (PI. III. fig. 19). 

L. d. Selys Bull. Ac. Belg. (2) xiii. p. 302. 1862. 

Blaekiah brtmn, Lipe, soiuetimes uid-doraHl thoracic carina, a humeral stripe 
and sides of thorax inferiorly, yellow or pale green. 3-6 with ai> interrupted, 
tiaiisverse, basaU yellow ring. 

% . Sup. app. on inner side with two aeuU nearly tqual teetK edge between them 
denticulated. Inf. app. exceeding the second tooth, almost straight, oj>tCM not 
Widened. Old % with an oblique black band on second lateral snture. prothorax, 
Ikase and apex of abdomen pruinose. ^ 

9 . Humeral stripe wider than in % , somewhat wider below. 

Abd. I 27-30.5. 9 28-29. H. w. % 18-20, 9 20-21.5. 

Nova Scotia, Maine, New Hampshire, New York, Illinois, Colo- 
rado, Yellowstone (Mrs. Slosson, J. P. Moore, Calvert — A. E. 8., C). 

9. Lestes fbreip»Ui Rambur (PI. Ill, fig. 20). 

L. f. lUmbur, Nevr. p. 246, 1842. Selys, Ball. Ac Belg. (2) xiii, p. 303, 1862. 
L. hamnta Ilagen, Syn. Nour. N. A., p. 70. 1861. 

B/a«l*f«A brown. Lips, mid-dorsal thoracic carina, humeral stripe (broader 
below) and sides of thorax inferiorly, yellow. 

% . Sup. app. on inner side with two teeth, btual one larger, aetUe, edge between 
straight, denticulated. Inf. app. exceeding second tooth, almost straight, apicet 
n little dilated. Old % with an oblique black band on second lateral suture, or 
with sides of thorax, base and apex of abdomen pruinose. 

9 . Humeral stripe distinettp wider below. 

AW. % 30-35. 9 28-34. H. w. % 19-24, 9 22-25. 

Ridley Twp., Del. Co., Pa., May 30 — July 31 ; transforming 
July 21. One % , N. J., May 8 ; 2 S 1 9 Pa. May 19-27 (A. E. S.). 

Ma8.sachusetts to Florida, Wisconsin, Illinois, Texas, Colorado 
(Hitchings, Richardson — A. E. S., C). 

6. Lesles recUingiil»rl0 Say (PI. III. flg. 21). 

L. r. Say, Joum. Ac. Phila. viii, p. 34, 1839. Selys, Bull. Ac. Belg. (2) xiii. p. 
306. lHf>2. 

Blackish brown. Lips, mid-dorsal thoracic carina, humeral stripe 'wider below). 
sides of thorax inferiorly green or yellow. 9 sometimes with a dorsal pruinose 
spot. 

% . .Sup. app. un inner side with two acute teeth, basal one thorter and leu acute, 
edge between denticulated. Inf. app. reaching or exceeding the fterond tooth, 
almost straight, apices bent down, not dilated. 

9. Humeral stripe irtder fre/ow. De Selys /. c, says that the 9 reetangularit 
may be distinguished from the other siHXsies by the genital valves not being den- 
ticulated on the free edge, but this is very doubtful. 

Abd. % :«-42. 9 31-32.5. U. w. % 18.5—22. 9 22-23.5. 

Hraall streams around Phila., July 14 — Sept. 14. 
Maine to Georgia, west to Minnesota (Miss Wadsworth, Mrs. 
Sloeson, Jone*, Culvert — A. E. 8., C, Mich. Ag. Coll.). 
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Lesles Tlgilaz Selys (PI. Ill, fig. 17). 
L. V. Selys, Bull. Ac. Belg. (2) xiii, p. 306, 1862. 

% . MtiaUic green. Lips blae or yellow. Thorax with mid-dorsal carina, a 
narrow humeral stripe and sides inferiorly, yellow. Posterior abdominal seg- 
ments blackish. Sop. app. on inner side with a hcMit, moderately acute tooth fol- 
lowed by two round tuberdet. Inf. app. very elender, exceeding the second tubercle* 
ayices not dilated. Old % with rear of head, sides of thorax, d-10. proinose. 

9. Unknown. 
Wibd. % 34.5-38. H. w. % 21-25. 

One % , Pa. (A. E. S.) Morris Co., New Jersey, July 10, by C. 
\V. Johnson (W. I., C). Massachusetts (Hitchings). 

C. % . Inf. app. longer than tup. app. Rear of the head ( ^ 9 ) ytUow. 
7. Ijestes Ineqaalls Walsh (PI. Ill, fig. 24). 

L. i. Walsh, Proc. Ac. Phila. 1862. p. 385. 

Metallic green. Lips pale brown or blue. Mid-dorsal thoracic carina and a 
humeral line yellow or black. Sides of thorax inferiorly yellow. 

% . Sup. app. on inner side with an acute baaal tooth, followed by a somewhat 
convec denticulated edge, and a rather fiatt rounded tubercle. Inf. app. a little longer, 
very alender. straight, apices curved upwards and inwards, not dilated, 

9. Humeral stripe wider below, 9 sometimes with two dorsal yellow spots. 
Old 9 ^^^^ r^Ai' of head, 9-10, pruiuose. 

Abd. ^ 36-42, 9 35-40. H. w. % 25-26.5, 9 25-27. 

Ditches, Tinicum Is., Pa., June 24, July 22, by P. P. Calvert (C.) ; 
not abundant. 

Maine, New Hampshire, New Jersey, Illinois (Harvey, Mrs. Slos- 
son, C. W. Johnson). 

4. Arglii Rambur. 

Rambur, N6vr. p. 254, 1842. Selys, Bull. Ac. Belg. (2) xx, p. 382, 1865. 
A. More than one cell lying immediately beneath the ptrroetigma. 
H, Argia palrldm Hagen. 

Agrion p. Hagen. Syn. Neur. N. A., p. 96, 1861. Argia p. Selys, Bull. Ac. Belg. 
1 2) XX, p. 38o, 186.5. 

Hear of the head blackish. 

% . Head and thorax clay -colored. Thorax with a mid-dorsal baud, a humeral 
line and a [uist-humeral stripe confluent below, and a line on the second lateral 
suture, black. Abdomen black, a pale, transverse, basal ring on 3-7; sometimes 
a pale dorsal spot on 9. Old % mostly pruinose. Hind margin of 10 excised, 
sides of excision thickened, elevated and produced backwards as a small process 
(in either side overhanging, but shorter than, the sup. app. Sup. app. one-thinl 
as long as 10, blunt. Inf. app. two to three times thicker, obtuse, usually longer, 
apex entire. 

V- Head and thorax pale green. Thorax with mid-dorsjil carina, sometimes 
the lateral sutures, or even a niid-dorsiil band, black. Abdomen green, an iuter- 
niptcd black strij>c each side. 

AImI. I -M) :j7, 9 '2\) :i7. U. w. % l>a !it>.r>, 9 2A-2ii.'y. 
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Near Phila., June 24, 30, by S. F. Aaron (A. E. S.) ; abundant ; 
in copula June 30. Little Crum Creek, Ridley Twp., Del. Co., Pa., 
July 6, by P. P. Calvert (C). 

Quebec to Florida ; Texas, Illinois, Wisconsin (Provancher, Miss 
Wadsworth, Harvey, Hitchings, Mrs. Slosson, Johnson — A. E. 8., C.) 

B, Only one etU lying immediately beneath the pterottigma, 
a. Pale colore predominating on thoraeie dorsum. 

9. Argi» ¥ioliiee» Hftgen. 

Agrion v. Hagen, Syn. Neur. S, A., p. 90, 1861. Argia t. Selys. BaU. Ac. Belg. 
(2) XX. p. 404. 1865. 

Rear of the bend yeUomieh. PteroatifTTna brown. Thorax with a mid-dorsal 
and a humeral etripe^ and a line on second lateral sntnre, black. Vertex hiaok. 

% . Violet, incloding post-oculkr spots; two apical spots on 2-6, and the most 
of 7. black : S-10 blue. Hind margin of 10 excised as in putrida. flap. app. one- 
third as long as 10. blunt. Inf. app. twice as long and as thick, directed up- 
wards: extreme apex tlightly notched in profile. 

9 . Brown, or brownish green ; a black stripe each side of 2-9, widest on 7. 

Abd. % 23-29. 9 24-27. H. w. % 18-21. 9 20-22. 

Common around Phila., June 6 — Sept. 10 ; in copula or oviposit- 
ing July 6, 9, 1 1, 21, Sept. 10. 
Maine to Virginia ; Illinois, Texas (Bullock et al.). 

10. ArgiA llblAlis Bamhnr. 

Platyenemi* t. Rarob. Ndvr., p. 241. 1842. A. t. Selys, Ball. Ac. Belg. (2) xx. p. 
413. 1865. Agrion fontium Hagen, Syn. Neur. N. A., p. 91, 1861. 

Rear of hejid black, Pterostignia bUuhieh, Thorax with a mid-dorsal and a 
broad humeral ttripe. and a line on 8i>c4)nd lateral suture black. Vertex black. 

% . Lilac or blue. Postocular spots and sides of thorax blue or yellow. Ab- 
domen black. 3-7 with a transverse Itasal yellow ring: 9-10 blue, llind margin 
of 10 excised. Sap. app. one-third as long as 10. apex excised from side to eule, 
inner branch thickest. Inf. app. longer, thicker, directed upwards; apex bijld, 
upper branch longer and thicker. 

9. RIne or reddish: similar to %, 3-7 with a transverse basal ring and an 
incomplete mid-dorsal line, yellow; 9 black. 10 yellow. 

Abd. % 2fi-29. 9 26-29. H. w. % 19.5-22. 9 21-23. 

One % Beatty's Mills, Crum Creek. Del. Co., Pa., June 28, 1888, 
by P. P. Calvert (C). Six % , New Jersey, July 4 (A. E. S.) 
PeniiHylvauia to Florida ; Texas, Illinois. 

11. Arfcia lipiciilis Say. 

Agrion a. Journ. Ac. Phila. viii, p. 40. 1839. Argia a. Selys, Bull. Ac. Belg. 
(2) XX, p. 414. 1865. 

Rear of hvad yellowish. Pterostignia brown. Thorax with mid-dorsal rarina 
and an inferior humeral spot, black. Vertex black. 

% . Palo blue : t>-(l with a black 8tri|>e each side. 7 black, with a \mh* traiisverse 
basal ring, 8-10 blue. Hind margin of 10 excised, edges of excinion much swol- 
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len. Sap. app. one-third as long as 10, with a §wuM krferiar toM. Inf. app. mneh 
thicker, twice lonjcer, directed upwards; apex bifid, branches of equal iengtbt 
apper branch thicker. 

9. Ochre-brown replacing bine of % ; 8-9 or 10 with a black stripe each 
side; inferior humeral spot often small or wanting. 

Abd. % 98-3a 9 26-^.5. H. w. % 20-23, 9 20-23JS. 

Morton, ponds near Primos, Del. Co., Pa., June 24 — Sept. 10. 
Fairniount Park, Phila., by P. Laurent. District of Columbia, 
Virginia, Illinois, Texas (A. E. 8., C). 

6. Black predomiMoHng on ihorueie dortum, 
12. ArgiA biponetolatA Hagen. 

Agrion h. Hagen, 8yn. Nenr. N. A., p. 90, 1861. Arffia h, Selys, Bull. Ac Belg. 
(2) XX, p. 415, 1865. 

Bear of head mostly pale. Pterostigma reddish brown. Thorax with a very 
wide mid-dorsal and a wide hmmeral eMpe, and a line on second lateral sotare, 
black. Vertex black. 

% . Bine ; a basal spot on 1, 2-6 at apex, 7, except at base, black. Hind margin 
of 10 excised. Sap. app. one-third as long as 10, cylindrical. Inf. app. longer, 
thicker, apex excised, Umerhraneh thieker. A ptUe hlue ^M tubenle frsfwaaa tup, 
app, 

9 • Yellow replacing bine of S ; ^ *od o^^n ^ *»d 5, like 7. 9-10 black. 

Abd. % 20-22. 9 20-22. H. w. % 14.5-16, 9 15-17. 

Atc(> and Berlin, N. J., July 12, 17, by P. Nell and P. P. Calvert 
(C). Three t 1 9 Pa. (A. E. S.) 
Georgia, Florida. 

5. Erythrooiaias Charpentier. 

Charp. Lib. Ear. p. 20, 1840. Selys, Ball. Ac Belg. (2) xli, p. 1300, 1876. 
Eryihromoias? eondltooi Hagen. 

E. f c Hagen, Ball. Ac Belg. (2) xli, p. 1305, 1876. 

Blue or yellow, the following black : nasas, vertex, head behind and beneath, 
a broad mid-dorsal thoracic band wider above and with irregular margins, and 
a mark under each wing-base. 

%, Prothorax with hind margin entire, rounded. Ah. seg. 1 with a basal 
spot, dorsum of 2-7 (except at base) and of 10, black. Sap. app. at long a» 10, 
ttfiex dilated and carved inwards. Inf. app. a little shorter, straight. 

9 . Prothorax with hind margin ilve-lobed, mid-doraal lobe largest Dorsum 
of 1-10 black, of 10 cleft to base. 

Abd. % 28-29.6, 9 27-29.5. H. w. % 20-22.5, 9 22-23. 

Maine (Miss Wadsworth), Maryland, District of Columbia. 

6. Neh»lennlis Selys. 

Selys Rev. Odou. d'Eur. p. 172. 1850; Bull. Ac Belg. (2) xli, 1235. 1876. 
IS. Xehtslennlis Irene Hagen. 

Agrion i. Hagen, Ncur. N. A., p. 74, 1861. N. i. Selys, /. c, p. 1240, 1876. 

Metallic greeu. FroiiH, lips, sides of thorax iuferiorly, pale blue, green or yel- 
low. So pottocular tpott, but h yellow occipital line. 3-6 with an interrupted 
trHUsverse, Imaal, blue ur yellow ring.. 
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% . Hind manrin of protborax entire, either side straight, convergent at a wide 
angle to the middle, which it rounded. An apical spot on 8. greater part of 9, 
10 almost entirely, blae. Hind margin of 10 excited in ike middle and detUienlated. 
Sap. app. ezceiwively short, bifid, lower branch shorter. Inf. app. Umger, with 
three apical tnbercles. 

9 . Hind margin of prothoraz tri-lobed, middle lobe smallest. An apical spot 
on 9, apex of 10, blae. 

Abd. % 20-23, 9 20-22.5. H. w. % 13-15.6, 9 14-15. 

One % , Pa. (A. E. 8.). One % , Berlin, N. J., July 17, by P. P. 
Calvert (C). 

Maine to Pennsylvania, west to South Dakota ; Florida (Mrs. 
Sloason, Cheney, Truman et al). 

I4« Neh»lenoiA poslUi Hagen. 

Agriom p, Hagen, Syn. Near. N. A., p. 77, 1861. N. p. Selys. Ball. Ac. Belg. (2) 
xli. p. 1242, 187d. 

Metallic black, hat freqaently with a dark blae or dark green tinge. The 
following light green, yellow or blae: frons, Hps: a twutU, round, paetoc^tlar epot 
each side ; a ehort amiehmfmeral Hripe viik a $p<tt ahote ii. the two farming a ! mark ; 
sides of thorax : an intermptcd transverse basal ring on 8-7. A Uaek line on 
second lateral sntiu^. 

% . Hind margin of prothorax entire, rounded. Sometimes a blae dorsal spot 
on 10, hind margin with an elevated hijid proeeet^ similar to that of males of 
Iteknura. Sup. app. one-half as long as 10. directed downwards, with a small 
supero^xternal tooth. Inf. app. slightly shorter. 

9 . Hind margin of prothorax produced slightly in the middle. Antehumeral 
stripe and spot above it often united. 10 sometimes blue. Thorax and abdomen 
prninose in old 9 9' 

Abd. % 16.5-23. 9 18.5-22. H. w. % 10-14, 9 13.5-16. 

Very common around Phila., May 1 — Oct. 2. 
Quebec, MaHsachusetts, New Jersey, Pennsylvania, District of 
Columbia, Georgia, Florida (Provancher, Skinner — A. E. S., C.) 

7. Amphlagrion Selys. 
Selys, Bull. Ac. Belg. (2) xli, p. 284. 1876. 
19. AmphiAio'loii naocinm Burmeister. 

Agrion •.. Ag. dieeolor Barm. Handb. Ent. ii, p. 819, 1839. Amph, a. Selys /. c, 
p. 285, 1876. 

Head dark brown or black, yellowish behind. Thoracic dorsum brown ( % ) 
or reddish ( 9 )' sides yellow. Pterostigmft brown, upper, outer angle very acute, 
cost»! side longer than lower side. 

% . Abdomen bright red, freqaently the extreme apical margin of 3-6, greater 
apical part of 7. 8-10, black, sutures red ; occasionally 7-10 red with black spots 
each side. Hup. app. one-half as long as 10, simple, slender, directed downwards. 
Inf. app. longer, curved slightly upwards. 

9. Abdomen red, black near apex of 3-6. 7-9 black, 10 reddish. 

Abd. % 17-22.5. 9 20-23. U. w. % 13^-15.5. 9 14-17.5. 
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Small streams around Phila., May 14 — July 14 ; fairly common ; 
ovipositing June 3, 9. 

Quebec to South Can)lina ; Ontario, Illinois, South Dakota, Col- 
orado (Provancher, Pettit, Truman, Beales). 

8. EoAllaipinA Cbarpentier. * 

Charp. Lib. Ear. p. VI, 1840. Selys, Bull. Ac Belg. (2) xli, p. 498, 1876. 

A. %—2witkblaekoHdariumr€§triet0dto anapieiU 8poi,^9biM§, 9 — 2 with 
a dortal hlatk band far tit entire Ungth. 
«. i-5 anUnodtU celie. 
!•• Eoalliiiriiui dorooi Hagen (Pl. Ill, fig. 32). 

Agrion d, Hagen, Syn. Near. N. A., p. 87, 1861. E. d. Selys, /. «. p. 600, 187)6. 

Caneiform poet-ooular spots usually united by a transverse line. Vertex, a 
broad mid-dorsal (but with the carina blue or ysOow) thoracic and a humeral 
stripe, black. 

% . Bine with the following black : a basal spot on 1, wider than long ; a 
rounded apical spot, with an apical ** tail," on 2; apical part of 3-6, pointed mdo' 
riorly ; 7, except a transverse basal ring; lOdorsally. Sup. app. one*fourtb to 
one-third as long as 10, broad, excavated within, apex iruneoied obli^uel^, inferior 
apioal angle with a pale tubereU. Inf. app. a liMe Umger, apex acute, curved in- 
wards. 

9 . Yellowish red. Dorsum of 1-9 with a broad black band widened before 
the apices, an interrupted transverse basal yellow ring on 3-7. Dorsum of 10 
mostly ^ellowiek or green, 

Abd. % 26-32.5, 9 28-33. H. w. % 18-22.6, 9 21-24.5. 

Two 9 , Fort Mifflin, Phila., Aug. 31, 1891, by P. P. Calvert (C). 
Quebec, Rhode Island, New Jersey, Maryland, Virginia, Florida, 
LfOuisiana (Provancher, Johnson — A. E. S., C). 

b. 3 anienodal colU, 9 wiUk dortum of 10 black, 
17. EmsllagiiiA civile Hagen (PI. Ill, fig. 31). 

Agrion e, Hagen, Syn. Neur. N. A., p. 88, 1861. E. e. Selys, Bull. Ac. Belg. (2; 
zli, p. 514, 1876. 

Cuneiform postocular spots usually connected by a transverse line. Vertex, a 
broad mid -dorsal thoracic and a humeral stripe, black. 

% . Blue, the following black : a square basal spot on 1 ; a rounded apical spot, 
with or without an apical *'tail," on 2; apical part of 3-6 ; 7. except a transverse 
basal ring: 10 dorsally. Sup. app. shorter than 10. compressed, broadlg bijld ai 
apex, up|>er branch longer, with a pale tubercle between the branehee. Inf. app. a 
Utile ehorter, apex acute, curved upwards. 

9. Cfreen or reddish yellow. Mid-dorsal thoracic carina sometimes green. 
Dorsum of 1-10 black, widened before apices, 3-7 with an interrupted, transverse, 
basHl |)ule ring. 

Ab«l. % 22-28.5. 9 24.5-30. H. w. % 15-20, 9 18-21. 

Near Phila. May 26-27 (A. E. S.). Wayne, June 29, and Ridley 
Twp., Del. Co., Pa., Aug. 31— Sept. 10, by P. P. Calvert (C). In 
coitu May 26, June 21), Si'pt. 7. 
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Quebec to Virginia, west to South Dakota ; California, New 
Mexico, Texas, Mexico, Cuba, Porto Rico (Provancher, J. P. Moore, 
Truman, Cockerell, Kolbe). 

^o<«.— Specimens collected by the writer at Saratoga Lake, N. Y., Aug. 15, 
1889, have, in the males, the apical half to two-thirds of 3-6 black, the two 
branches of the sup. app. of nearly equal length, and, in the females, the poet- 
ocular spots circular, unconnected. The writer believes them to be merely a 
variety of eiviU, and Dr. Hagen agreed with this opinion. — CiviU often has the 
postcoittal cross'vein as nearly under the first antecnbital as in E. durum. 

EnallagiiiA HagenI Walsh (PI. Ill, figs. 22, 23). 

Agrion H. Walsh, Proc. Ent. Soc. Phila. ii, p. 234, 1863 (Proc. Ac. Phila., 1862, 
p. 386). E. H, Selys, Bull. Ac. Belg. (2) xli, p. 612, 1876. 

Circular or cuneiform post-ocular spots not connected. Vertex, a mid-dorsal 
thoracic and a humeral stripe, black. 

%. Blue or green, the following black : a basal spot wider than long on 1 ; a 
rounded apical spot, with or without an apical "tail," on 2; apical part of 3-6: 
7. except a transverse basal ring; 10 dorsal ly. Sup. app. one-half as long as 10, 
quadrangular, d€pre»^€d^9k\\e9^ angles rounded, an internal basal rounded tubercle. 
Inf. app. a little longer, slender, apices acute, curved inwards. 

9 • (ireen or reddish yellow. Dorsum of 2-10 with a broad hlaek band, a 
transvei-se basal yellow ring on 3-7. 

Abd. % 22-25, 9 20-24. H. w. % 15-18.5, 9 ia6-18. 

Quebec, Maine, MassacliusetUj, New Hampshire, Delaware, Mary- 
land, Illinois, South Dakota, Wisconsin (Miss Wadsworth, Mrs. 
Slosson, Harvey, Owen, Truman, Cheney — A. E. S., C). 

EnallagniA aspeniiiiii Uagen (PI. Ill, fig. 30). 

Agrion e. Hageii, Syn. Neur. N. A., p. 97, 1861. E. a. Selys, Bull. Ac. Belg. (2) 
xli, p. 018, 1876. 

Cunt* i form |>ostocular spots cat^uent with the blue or green of the rear of the 
head. Vertex, a broad mid-dorsal thoracic and a humeral stripe, black. 

% . Blue, the following black : a basal quadrangular spot on 1 ; a rounded 
apical H()ot, with an apical " tail," on 2; at least the apical half of 3; 4-6, except 
au interrupted, transverse basal ring; bas€U half to quarter of 7; 10 dorsally. 
Sup. app. oj long as 10, compressed, apex thickened, obtuse; an intter inferior, 
eubquatlraugular, baeal proceta. Inf. app. reaching as far as end of thiH process, 
slender. 

9 • Green ; |K>8tocular spots sometimes se|)arated from rear of head and then 
serrati' on the edge. Dorsum of 1-10 with a broad black band, reduced to a nar- 
row ttripe on greater baeal part of 7 and 8 ; a pale transverse basal ring on 3-6. 

Abd. % 24.5-27, 9 23.5-24. H. w. % 17.5-20, 9 18. 

Two % , Pa., June 10 (A. E. 8.). 

New Ham|)8hire to Virginia ; Illinois (Williamson, Skinner, 
Richardson, Babcock, Calvert). 

TEAN8. AM. KKT. SOC. XX. 8BPTEMBEB, 1893. 
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B, %9, AdorMlUaAhtmdon2forii9mii^l0ngth, U9maO§3mUmukUUe^R9, 

9 wtk daraum of 10 hlue, gremi, or jfoUow. 

19. KnttllagaiA dlTagAOS Selys, (PI. in, Arb. S5, 26). 
E. d. Selys. Ball. Ao. Oelg. (2) xli, p. 521, 1876. 

Ganeiform pcMtoeaUr spots almost connected. Vertex, a mid-dorsal thoraeic 
and a hameral stripe, black. 

%. Bine, dorsum of 1-7, 10, 6Iadb; an interrupted transrerse basal bine ring 
on 8-7. Snp. app. ikarter thmm 10, not HM. but witb inner lower side prodaeed 
(= lower branch of ecfutons ). Inf. app. a UttU Umgor than sop. app., apices ounred 
inwards. 

9 • Yellow or blue. Mid-donal ihoraeie Mrtna, and a Hripe onpeHmpoaed nptm 
the knmeral itripe (so that the black thereof is reduced to a line on each side of 
the red). reddi»h. Dorsum of 1-8 dark metallic green or black ; basal half of 9 
with a dark spot, which is Mifid pooterioHjf. 10 pale dorsal] j. 

Abd. % 19.5-a4JS, 9 22-28. H. w. % 14-17, 9 18-2a 

One % 1 9 , Little Crum Creek, Bidlej Twp., Del. Co., Pa.* in 
oompany with E. exsuhma, July 3, 1893, by P. P. Calvert (C.) ; 2 
% , Pa., June 16, probably by S. F. Aaron (A. E. S.). 

Massachusetts (Selys). 

10. EoallagOiA ezsalans Hagen (PI. Ill, fig. 29). 

Agrion e. Hagen, Syn. Neur. N. A., p. 82, 1861. B. e, Selys. Bull. Ac. Belg. (2) 
xli, p. 522, 1876. 

(Joneiform postoeular spots almost connected. Vertex, a mid-dorsal thoraeic 
and a humeral stripe, black. 

% . Blue or green, dorsum of 1-8, 10, hlaek ; a transverse basal blue or yellow 
ring on 2-7. Sup. app. tikoHer (kan 10, M/ld, upper branch half shorter than the 
lower. Inf. app. hm Umg at (he upper branch, directed upwards. Hind margin of 

10 somewhat elevated and bifid, hot not as much as in leehnura. 

9 . Yellow, lilac, blue or green. Mid-doreal ihoraeie carina and a etripe euper- 
impoeed upon the humeral ttripe (so that the black thereof is reduced to a line on 
each side of the red), reddi^. Dorsum of 1-9 dark metallic green or black, 
narrower at or absent on apex of 9 but not 6t^, of 10 blue or green. 

Abd. % 24-30, 9 24.5-28.5. H. w. % 16.5-19.5, 9 18-20.5. 

Darby, Crura and Stone Creeks, Tinicura Is., Pa., June 6 — Aug. 
17 ; ovipositing June 28, July 6, 15. 

Maine, New York to Virginia, Illinois, Texas (Miss Wadswortb, 
Calvert). 

SO. EnAllagoiA sl|^aioai Hagen (PI. Ill, fig. 28). 

Agrion f. Hagen, Syn. Neur. N. A., p. 84, 1861. E, f. Bull. Ac Belg. (2) xli, p- 
525, 1876. 

Cuiieiforni poetocular spots connected. Vertex, a broad mid-dorsal thoracic 
and a humeral stripe, black or metallic brown. 

%. Blue or yellow. Dorsum of 1-8, 10, metallic brown or black ; a transverse, 
basal blut* or yellow ring on 3-7. Hop. app. a litUe longer than 10. compressed, 
Buporiur margin ttraight, inferior mar^ein very sliKhtly divergent, apex obliquely 
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tnincHted from below upwards and backwiirds (distally), a small tooth at the 
inferior angle, extreme (upper) apex forming a small hook on the inner side. 
Inf. app. half shorter, slender, simple, curved inwards. 

9. Bine or yellow. Dorsum of 1-9 metallic brown, narrower at or absent on 
apex of 9, of 10 yellow : a transverse basal yellow ring on ^-7. 

Abd. % 26-30, 9 24-27.6. H. w. % 16-18, 9 17-20. 

Tinicuiii Is., Priniue, Del. Co., Pa. ; Fort Mifflin, Phila., etc., June 
11 — July 11, Aug. 31, by P. P. Calvert; ovipositing or in coitu 
June 17, July 6, 11. 

Maine, Massachusetts, Maryland, Georgia, Tjouisiana, Illinois 
(Harvey, Hitchings). 

En»llA|nii« pollotooi Hagen (PI. Ill, fig. 27). 

Agrion p. Hagen, Syn. Neur. N. A., p. 63, 1861. E. p. Selys, Bull. Ac. Belg. 
(2) xli. p. 527, 1876. 

Very similar to E. tignatum, %. Sup. app. hardly longer than 10, upper side 
curved upwards, lower side divergent, so that the height of the apex (profile 
view) is twice as great as at base ; upper apical angle more prominent. 

9 . Not as yet separable from that of tignaium, as the characters suggested by 
de Selys— that poUuium has a black line on the second lateral suture which is 
wanting in tigmUuin, and a difference in width in the dorsal abdominal band— 
are not constant. 

Abd. % 22.5-26.5, 9 22.5-23.5. H. w. % 13J>-16.5, 9 16JS-16. 

Maine (Harvey), Florida. 

9. IfMhnorA Charpentier. 

Charp. Lib. Eur. p. 20. 1840. Selys. Bull. Ac. Belg. (2) xli. p. 258, 1876. Mi- 
enmrmphc Kirby, Gst. Odon. p. 140, 1890. 

SI* Inchnnra ▼eriiealls Say. 

Agrion v. Say, Journ. Ac. Phila.. viii, p. 37, 1839. A. n.. A, Ramhurii Hagen, 
Syn. Neur. N. A., p. 82, 76, 1861. /. v. Selys, /. c. p. 265, 1876. 

%. Blac;k. Frons, lips, postocular spots, rear of head, a narrow antehumeral 
stripe (rarely interrupt«9d at its middle), sides of thorax, blue or green. A black 
line below one or both wings. 3-7 with an interrupted basal yellow ring; 8-9 
hlue with a black §tripe each tide. Sup. app. one-fourth as long as 10, lamellate. 
Inf. app. a little lunger, rather thick at base, outer lower side prolonged to form 
the acute apex, which is curved inwards, not divided, Pterostigma of front 
wings blac'k, of hind wings yellowish brown. 

BUick 9> Colored like % (teneral), or greater part of body pruinose^ a trans- 
verse, apical, black ring on 3-7, 8-10 blaekith. Pterostigma of all the wings 
yellowish brown. 

Orange 9* Blue of head replaced by orange, postocular spots confiucut with 
rear of head. Thoracic dorsum orange, a median band and a humeral stripe, 
black. 1, 2 and base of 3 orange on dorsum, remainder of abdomen black, 4-7 
with an interrupted Itasal ring. IHerostigma yellowish brown on all the wings. 

Abd. % 19.5-22.5, Bl. 9 17.5-23.5, Or. 9 18.5-2*>.5. H. w. % 11.5-14.5, Bl. 9 
13.5-17. Or. 9 12.5-17.5. 
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Very common; streams and ponds around Phi]a.» earlier than 
May 1— Oct. 16. Ovipositing May 1, 19, 30, June 22, 29, July, 
Aug. 31, Sept. 7. 

Quebec to Georgia, west to Missouri and Louisiana. 

88. Ischnnra Rambnrll Selys. 

Agrum R. Selys. Rev. Odon. d'Eur. p. 186, 1850; J. R. Ball. Ac. Belg. (2) zli. p. 
272, 1876. Agrion inert, tubereuUttum, eredtdum Hagen, Syn. Nenr. N. A., p. 75, 
76, 80, 1861. 

% . Black. FroDB, lips, postocular spots, rear of head, a narrow antehnmeral 
nripe, sides of thorax, blae or green. A bla<:k line on the second lateral siitare. 
5-6 with an interrupted, transverse basal yellow ring; 8 Mue. Snp. app. one- 
third as long as 10, apex bifid, inner branch bent down to form an inferior pro- 
cess. Inf. app. a little longer, thick at base, apex slender, not divided, cnrved 
inwards. Pterostigma of front wings black in the centre, of hind wings yellowish 
brown. 

Black 9 • Ckilored like the % . Pterostigma of all the wings yellowish brown. 

Orange 9 • Blae or green of head replaced by orange, postocular spots con- 
fluent with the rear of the head. Thoracic dorsum orange (sometimes olive), a 
broad median black band, but no humeral stripe. 1 and base of 2 orange, remainder 
of abdomen black, an interrupted, transverse, basal, yellow ring on 3-7. Pter- 
ostigma of all the wings yellowish brown. 

Abd. % 21-28. Bl. 9 22.5-27, Or. 9 22-27. H. w ^ 13-17, Bl. 9 15-19, Or. 
9 15.5-18. 

Tinicum Is., Crum Creek, Pa., Aug. 23 — Sept. 4. 

Quebec, Ontario, New York to Florida ; Louisiana, Texas, Mexico, 
West Indies, Venezuchi, Peru (Provancher, Pettit, Johnson,). This 
species replaces L verticalis, to a great extent, on the sea-shore. 

10. Anomalagrlon Selys. 

Selys in Sagra's Hist. Cuba, Ins. p. 469, 1857; Bull. Ac. Belg. (2) xli, p. 254. 
1876. 

2S. Anomalngrion hnstatuni Say. 

Agrion h. Say, Journ. Ac. Phila. viii, p. 38, 1839. Anom. h. Selys, I. c. p. 255, 
1876. 

%, Orange or yellow. The following dark metallic green, bine, or purple: 
vertex, nasufl, a broad mid-dorsal thoracic and a wide humeral stripe, a mark at 
second lateral suture and very variable markings on base and apex of 1-7. Snp. 
app. half as long as 10, bifid, inner branch longer, bent downwards. Inf. app. a 
little longer, apex slender, curved inwards. Pterostigma on front wings reddish, 
not touching the costa ; on hind wings black, normal. 

Black 9 ("ot seen by the writer). Head and thorax as in %. Hl>domen black. 
.3-^ with an interrupted, transverse, basal, yellow ring. Pterostigma normHi. 
yellowish brown (Selys). 

Orange, 9- Postocular spots confluent with orange of rear of tlie head. Tho- 
racic dorsum omngc, with a hroad median metallic green stripe; sometimes a 
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black hnmcral line; sides yellow. Abdomen orang$t 5 or 6-8 or 9 dark metallic 
^*-een. 9 with a black mark each side at base. Pteroetigma of all the wings 
1 ormal, yellowi&h. 
Abd. % 18-22, Or. 9 18-21. H. w. % 10-12, Or. 9 12-15. 

Ridley Twp., Del. Co.. Pa.. May 17— Aug. 9, Sept. 24-25. 
Maine to Florida ; Indiana. Louisiana, Texas. Cuba. Hayti, Ven- 
ezuela. 

Subfamily 3. OOMPHINiE. 

11. TachopCeryz Selys. 
Selys. Bull. Ac. Belg. (2) vii, p. 551, 1859. 
Tarhopteryx Thoreyi Hagen. 

UropetaUi T. Hagen, Mon. Oomph, p. 373. pi. 19. fig. 3, 1858. T. T. Selys. I e. 
xlvi, p. 696, 1878. 

Olive or pale lilac. Face yellowish, the following hlHck : a transverse band 
on nasuA. a transverse basal stripe on frons superiorly, thoracic sutures, a humeral 
hand enclofling a yellow spot, a band on second lateral suture and on lateral meta- 
thoracic carina, two spots each side on 2, apical half of and a dorsal band on 3-7, 
most of 8-10. Triangle of hind wings of two cells. Pterostigma very long (8- 
9.5 mm ) and narrow. 

% . Sup. app. longer than 10, flattened, twice as wide at two-thirds of length 
as at bane, apex obtuse, a small submedian inferior tubercle. Inf. app. one-fifth 
shorter, broad, an acule^ iuperiar, tubmedian, recurved tooth each side, apex pro- 
longed at each side to form an acute process, which is curved upwards and out- 
wards. 

9 (not 8een by the writer). Vulvar laminst reaching base of app. 

Abd. % 54 58. 9 54-55. H. w. % 51. 9 51-53. 

Massachusetts. New York, Maryland, North Carolina (A. E. S.), 
Kentucky. 

12. Haffenius Selys. 
Selys, Bull. Ac. Brux. xxi. pt. 2, p. 82. 1854. Mon. Gomph. p. 238, ia'>8. 
Haf(enla« breviiilylns Selys. 

JJ. b. Selys. 11. cc. p. 82. 1854 : p. 241, pi. 13, flg. 2. 1858. 

Black. The following yellow: face (except basal band on frons above and 
sutures), lahruin. mid-dorsal thoracic carina, one or two narrow antehumeral 
stripes, a transverse anterior stripe, two broad lateral bands and a line between 
them on thorax, a dorsal stripe on 1 to base of 8. sides of 1-10. 

% (not neen by the writer). Occiput moderate, hind border convex. Sup. app. 
a little shorter than 10. stout, curved slightly inwards, three inferior teeth, ajiex 
acute. curve(rdown wards to form a hook. Inf. app. of equal length, quadran- 
gular, broader than long, apex upcurved. 

9. Occiput small, upper surface concave, hind border hanlly concave, on each 
side a small, posterior, rounded tubercle. Vulvar lamina not as long as half of 
9, nearly quadrangular, somewhat narrower at apex, apical margin concave, or 
even bifid for one-third the length of the lamina. 

Abd. % 54-56, 9 54.5-63. H. w. % 47-60. 9 50-55. 

TEANS. AM. KNT. HOC. XX. (31) SKHTBMHRR. \HiKi 
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Maine, Massachusetts, New York, Ontario, Wisconsin, Kansas, 
Texas, Fla., Kentucky, Maryland (Miss Wadsworth, Mrs. Slosson). 

13. Ophlogomphas Selys. 

Seljs. Bali. Ac. Bruz. zzi. pt. 2, p. 39, 1854. C B. Soc. Ent. Belg. xzii, p. Iziv, 
1879. 

Ophiogoniphus rnplnsulensls Walsh. 

Herpeiogomphus r. Walsh, Proc. Ac. Phila. 1862, p. 388. 0. r. Selys, Bull. Ac 
BelK. (2) zlvi, p. 434, 1878. 

Greenish yellow. Thoraz with a humeral stripe, frequently an antehameral 
stripe, and a line on second lateral suture, brown. Abdomen brown, an elon- 
jKated dorsal yellow spot, pointed posteriorly, on 1-8 or 10. 

% . Sup. app. a little longer than 10, robust, apex obtuse, apical half denticu- 
lated below. Inf. app. not as wide as divergence of sup. app., its branches trun- 
cated to form the acuter angle at inner side, space between branches ha{f aa wide 
as either branch. 

9 . Occiput with a short yellow spine each side. Vulvar lamina almost as long 
as 9, triangular, bifid in more than its apical half, the branches contiguous, but 
their extreme tips divergent. 

Abd. % 35-38, J 35-38. H. w. % 28-33.5, 9 32. 

Quebec, Maine, New York, New Jersey, Pennsylvania, Ontario, 
Illinois, Wisconsin (Provancher, C. W. Johnson, A. E. S.j. 

14. Gomphus Leach. 

Leach, Eldinb. Eucyc. ix, p. 137, 1815; Amer. ed. (Phila.) viii, pt. ii, p. 726, 
1316. Selys, Mou. Gomph. p. 115, 1858. 

A. Abdominal segments 7-9 not greatly dilated (i. e. not 3-4 times as wide as 4). 
a. Dorsum of 10 mostly black. Occiput not denticulated behind. 

Goniphas nwvlas Uageu. 

G. n. Hageu, Bull. Ac Belg. (2) zlvi. p. 462, 1878. 

9 • Cireenish yellow. The following black : suture between frous and uasus, 
base of labrum, frous above at base, vertez, occiput. No spines on vertez. Hind 
margiu of occiput slightly concave. Blackish brown predominating on thoracic 
dorsum so as to leave a transverse anterior, an isolated antehuuieiai and a hu- 
meral stripe, yellowish; sides greenish with three brown stripes. Abdomen 
black; 3-9 with a transverse basal ring, sometimes medially interrupted, 2, 3 
and 8 with a mid-dorsal spot— yellow. App. white or yellow. Vulvar lamina 
one-fifth as long as 9, apical hfUf bilobed, tips rounded. 

% . Unknown. 

9. AM. 25, h. w. 21. 

Maine (Harvey), York and Berks Cos., Pa. (Hageu /. c.) 

0<»iuphUM parvuius Selys. 

G. p. Selys, Bull. .\c. Brux. xxi, pt. 2, p. 56, 1854; (2; xlvi, p. 459, 1878; Mou. 
(iouiph. p. 157, 185o. 

Blark pRHloiuinHliiig. the following yellow : a transverse striiwon frous above, 
on nasu.-. and on labium ; on ihonix a transverse, medially-iuterrupted auterior. 
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K narrow aDtehomeral, » humeral and three lateral stripes; 1-6 with a dorsal 
spot or line and sides of 1-4. Costa black. App. blackish. 

% . Sap. app. straight, cylindrical, apex becoming graduaUy aeuUt no teeih or 
apimst. Inf. app. less than half as long. 

9 (not seen by the writer). No tpine$ on vertex. Hind margin of occiput al- 
most straight. Valvar lamina kaif as long as 9, almott eompUUly divided into two 
oval divergent lobes. 

Abd. %9 2S. H.yr. %9 26, 

Nova Scotia to New Hampehire, Berks and York Cos., Pa. 

S4. Oomplims abbreTiaias Hagen. 

O. a. Hagen, Boll. Ac Belg. (2) xlvi, p. 464, 1878. 

Yellow, including wioet of labium. Vertex black. No btaek itrip$ on suture 
between frons and nasas. Dark brown predominating over yellow on thoracic 
dorsum and forming two confluent submedian dorsal stripes, an antehumeral and 
a humeral, confluent, a line in front of the metastigma and on the second lateral 
suture. Abdomen black, a mid-dorsal and a lateral basal yellow spot on 1-6 or 
8, sides of 8 and 9 yellow. Costa black. Pterostigma yellow to reddish brown. 

% . Hind margin of occiput convex. Sup. app. with apex acute and an infe- 
rior tpine-like tooth at two-thirds their length. Inf. app. shorter. 

9. A spine on each side of vertex. Hind margin of occiput almost straight. 
Vulvar lamina on$-tkird as long as 9, triangular, apical half bifid, the halvos 
contiguous. 

Abd. % 26-33, 9 28-29. H. w. % 22-26, 9 25-25.6. 

One male, Phila. (A. E. S.), probably belongs to this species. 
Maine, Massachusetts. 

b. Dorium of 10 moetly yellowi^ or reddith. No apines on vertex of female. 
95. Gomphns ezllls Selys (PI. II, fig. 11). 

O. e. Selys, Bull. Ac. Brux. xzi, pt. 2, p. 55, 1854 : (2) xxxv, p. 748, 1873. 

Pale green. Vertex brown. Hind margin of occiput nearly straight. Brown 
predominating on thorax and forming two median dorsal stripes, widening down- 
wards, an antehumeral and a humeral stripe barely separated by a pale line, and 
most of the sides, leaving two oblique, lateral, green Imnds, one behind the hu- 
meral, the other behind the second lateral suture. Abdomen blackioh brown, 
1-10 with a basal dorsal green spot or band. 

% . Sup. app. with an inferior tooth-like proceee at two-fifths their length, the 
apical side of the process $loping gradually to apex of app. 

9. Vulvar lamina short, not longer than one-fifth of 9, bilobed, lobes not c«»n- 
tiguous. a» long tit or a little longer than wide, tips roundly pointed. 

Abd. % 29-30.5. 9 28.6-30. H. w. % 23-24. 9 24-25.5. 

The most common Gomphine around Pliila., May 26 — July 4. 
Quel>ec, Maine, Massachusetts, New Jersey, Pennsylvania, Mary- 
land, Flornla (Miss Wadsworth, Skinner, Laurent). 
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26, Gomphas mlnnins Bambor. 

0. m. Ramb., lus. Nevr.. p. 161, 1842. Selys, Mod. Oomph., p. 155, pi. 9. fig. 3, 
1858. 

Pale green or yellow. Vertex brown. Hind margin of occiput decidedly con- 
vex. Brown predominating on thorax. Thorax and abdomen similar to exUi$ 
in coloring. A character apon which stress was originally laid by de Selys — 
that the sides of the thorax were mostly yellowish, with two brown bands — is 
not constant. 

% (not seen by the writer). Sup. app. with a strong, acute, submedian, inferior 
tooth. 

9 . Vulvar lamina very ihort, hardly bilobed, lobes much wider than long. 

Alxl. -S 35, 9 35-37. H. w. t> 28, 9 30-32. 

Que female, Phila., July 1, S. F. Aaron (A. E. S.). One female, 
Phila., June 22, 1893, C W. Johnson (C). 
Pennsylvania, Georgia. 

27. Oomphas plaffiatus Selys. 

G. p. Selys, Bull. Ac. Brux. xxi, pt. 2, p. 57, 1854 ; (2) xlvi, p. 465, 1878. 

Olive-green. Brown predominating on thoracic dorsum so as to leave a narrow 
antehuuieral stripe, notably divergent from above dotonwarde from its fellow of the 
opposite ride, and the raid-dorsal carina yellow (teneral) or green ; sides pale, a 
line in front of the metastigma and on the second lateral suture, brown. Ab- 
domen long, 1-6 brown with a pale green mid -dorsal spot or stripe, 7-10 yellowish. 

%. Hind margin of occiput slightly convex. Sup. app. without teeth, apex 
obliquely truncated (when viewed from above), the acuter angle on the inner side. 
usually no tubercle at the outer (obtuse) angle. Inf. app. one-fourth shorter. 

9. Hind margin of occiput straight. Vulvar lamina fery «/ior^ /^m <^n on«- 
tenth of 9, emarginated in the middle, tips on either side of emargination acute. 

AIkI. I 40-45, 9 44-49. H. w. % 32-35, 9 35.5-37. 

One % one 9 , Fairniount Park, P. Laurent, C. W. Johnson ; 
one % one 9 , Phila., P. Nell ; one % , Folsom, Del. Co., Pa., July 
17, 1886, P. P. Calvert (C). 

Pennsylvania, Maryland, South Carolina, Tennessee, Florida, 
Tfxas (A. E. 8.). 

2H, Gomphnii villonlpes Selys. 

a. r. .Selys, Bull. Ac. Brux. xxi, pt. 2, p. 53, 1854; (2) xlvi, p. 457. 1878. 

Yellowish green. Hind margin of occiput with u mexlian conical tubercle. 
(ireen prcdomiuHting on the thorax, hut with the following brown : a submedian. 
Hii iintc'lininenil and a longitudinally-divided hunierai stripe, and sometimes some 
liiM's oil tlu' sides. AlKlomen dark brown. 1-7 with a mid-dorsal yellowish green 
>»|K)t or strijM'. 10 yellowish 

^ . Sii|». a]»i>. icithout teeth, apex obliquely trur.cated when viewed fnmi above, 
tin a«'Ut«r anKlt' 011 the inner side and prolonged into a spine, which is btint 
>uiin\vhat iiiwanl^. '/ rounded tubercle at the oiitt r i ohtiise) anj:le. I jV^h mostly 
hl.iik. 
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9- Vulvar lamiuA hardly one'third m long m 9, triangalar. bifid iu its apical 
third, thu halves cooti^tuoiis. 

Abd. ^ 37-39. 9 38. H. w. % 30-33. 9 33.5. 

Ditches at Tinicuiu Is., woods at Folsom, ponds at Primos, Del. 
Co.. Pa., June 7 — July 5. P. P. Calvert ; not abundant (C, A. E. S.). 
Massachusetts, Michigan. 

B. AbdomitMl tegmenta 7-9 greatly dilcUed (t. e. 3-4 timet wider than 4). 
219. GomphoM ▼astUM Walsh. 
G. V. Walsh, Proc. Ac. Phila. 1862, p. 391. 

FrouA and nasus greenish jellow, basal superior half of the former and a 
broad liAud at suture Iwtween them, black. Labrum margined with black. Tho- 
rax yellow and dark brown, the latter predominating dorsally and forming two 
confluent, nieiliau, dorsal bands widening below, a broader antehumeral, a nar- 
rower humeral stripe, a line in fn>nt of the metastigma and one on the second 
lateral suture. Abdomen black, a mid-dorsal yellow spot or line on 1-7 or 8. 
H and !) with a large lateral, yellow spot, 9 and 10 unspotted doreally. Wings 
slightly Vfllowish at base. 

% . Sup. Hpp. with acute apex and an extremely emails exterwf inferior, ante- 
apical tpine. 

9- Vertex sometimes with a spine ea<>h side. Vulvar lamina slightly more 
than half ns long as 9, rather narrow, apical sixth bifid, tips acute. 

AM. 1, 37, 9 35-37. H. w. % 29-31. 9 31-32. 

Ouv male flew in a shop at Sixth and Chestnut Sts., Phila., May 
2«, 1891 ; P. Nell (A. E. S.). 

Quelwc (Provanchcrj, New York, District of Columbia, Illinois. 

15. Droniogomphas Belys. 

Selys, Hull. Ac. Krux. xxi, pt. 2, p. 58, 1854. 

SO. Dromoffoniphns splnosns Helys. 

I), a. .Sflys, L c p. 59, 1H54. Ovmphna a. Selys, Mon. Oomph, p. 120, pi. 7. fig. 
2. 1858. 

Face. lips. 04xiput yellowish or green, vertex black. At most a very narrow 
blark liiit* bi'tween fronsand nasus. Thoracic dorsum maroon-brown ; mid-dorsal 
(^rina. aiiterior l>order (those two confluent), an iaolated submedian stripe, an 
iaiilated antehumeral line, and the sides, yellow or green. AlKlomen blackish, a 
dorsal niiiciilate yellow Iwud on 1-10. Wings sometimes faintly yellowish at 
liaMe. 

% . Hind margin of occiput convex, no tubercle. Hup. app. divergent, an oh- 
tuae inferior median thickening, a|>ex acute, upturned. 

9- VtMtcx with an erect apine behind each lateral ucelius. Occiput with a 
medinu pointed tubercle. Vulvar lamina one-third as long as 9, its apical half bifid. 
branchcM •«jightiy divergent, tifts acute. 

Al»d. I :M 41 .5. 9 41.5 45. H. w. % 32-34.5. 9 35-39. 

Fairiir>unt Park and elsewhere in Phila., June Id, 26, S. F. Aaron, 
V l^aurent, P. Nell ; not common (A. K. 8., C). 

TEANS. AM. KNT. HOC. ZX. MCPTEMHKK, 1893. 
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Maine, Massachusetts, New Jersey, Pennsylvania (York, etc.)» 
Georgia, Florida, Kentucky, Illinois (Miss Wadsworth, Hitchings, 
G. Miller, Babcock.— W. I.). 

Subfamily 4. COBDULEGASTERIN^. 

16. Oordnlegaster Leach . 

Leach. Edinb. Encyc ix, p. 136, 1816; Amer. ed. (Phila.) viii, pt. ii, p. 72&, 
1816. Selys, Hon. Gompb. p. 328, 1858. Theeaphora Selys, I, e. p. 319. 

Cordnlegaster maenlaias Selys. 

C. m. Selys, Ball. Ac. Bnix. zxi. pt 2, p. 106, 1864; (2) zlvi, p. 689, 1878. 

Blackish brown ; the following yellow : rear of head, frone (except a very 
narrow basal black band above), nasas, labmm (except an anterior brown border 
and mid-basal spot), a cuneiform antehumeral stripe, wider above, two oblique, 
lateral, thoracic bands and an intermediate. line, two pairs (median and apical) 
of spots on 2-5 and sometimes 8, one pair on 6-9. 

% . Sup. app. shorter than 10, straight, two strong inferior teeth, one basal, the 
other submedian. Inf. app. one-third shorter, tip nearly ae wide a» baee. Spioea 
of anterior row on second and third tibiie replaced by knobs. 

9. Vulvar laminffi long, projecting considerably beyond 10. 

Abd. % 47.5-53, 9 (incl. vulv. lam.) 55.5-60.5. H. w. % 37-41, 9 43-45. 

Nova Scotia, New England, Ontario, Maryland, Georgia. 

Cordnlegaster erroneus Hagen. 

C. e. Hagen, Bull. Ac. Belg. (2) zlvi, p. 688, 1878. 

Blackish brown. Frone yellow above, black anteriorly. Labrum yellow, en- 
tirely margined and almost crossed with black. Rear of head black. The fol- 
lowing yellow: nasus, labium, occiput, a cuneiform antehumeral stripe, wider 
above and divergent from above downwards, two broad, oblique, lateral, thoracic 
stripes, two pairs of spots on 2-4, one pair on 5-8, anterior pair on 2-4 larger, 
meeting (or almost so) on dorsal carina, so also the pair on 5-7. 

% , Sup. app. a little shorter than 10, two small inferior teeth, one basal, the 
other submedian. Inf. app. one-fourth shorter, tip half as vide a$ base. Spines 
of anterior row of second and third tibiae replaced by knobs. 

9 (not seen by the writer). Vulvar laminsB long, projecting l)€yond 10. 

Abd. % 53-56, 9 64. H. w. % 44-47, 9 51. 

Pocono Mts., Pike Co., Pa., August, E. M. Aaron (A. E. S.) ; 
North Carolina, Kentucky. 

Subfamily 5. AESCHNIN-E. 

17. Epiwsclina Selys. 

Selys, Proc. I^st. 80c. Nat. Hist, xviii, p. 36, 1875. Karsch. Ent. Xach. xvii, 
p. 290, 1K91. 

HI . EpieeMcrhiia heros Fabriciiis. 

Aeschna h. Fabr., Ent. Syst. Suppl. p. 285, 1798, Hagen, Syn. Neur. N. A., p. 
I'cti. 1861. 
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Face brown and green. From above with a black T'Spot. Thorax brown ; an 
Hutehunieral stripe wider above, two bands on the sides, and inter-alar spots — 
green. Abdomen dark brown marked with blae or green spots and lines. Wings 
smoky or yellowish to a varying extent, extreme apex sometimes darker. Pter- 
ostigma orange to reddish brown. Membranule white. App. as long as, or 
longer than 9 -f- 10. 

% . Rear of head simple. 10 with a mid-dorsal tooth. Sap. app. with apical 
two-thirds wider, an inferior taberole near base, apical half with a saperior, 
longitudinal carina and the inner edge hairy, apex truncated. Inf. app. one* 
half shurter, oblong, apex notched. 

9 . Hear of head produced on either side of the occiput in an obtuse angle, 
which prqjects beyond the latter. 10 with a ventral, plate-like denHeuiated 
prqjectiun. App. oblanceolate. 

Abd. I 61-71, 9 64-72. U. w. % 53-60. 9 58-62.6. 

Fairly common around Phila., May to September. 
Quebec to Mexico, west to the MisBisBippi. 

IS. Fonseolombla Selys. 
Selys. Bull. Ac. Belg. (3) v, p. 736, 1883. Karscb, Ent Nacb. xvii, p. 289, 1891. 
S8, Fonscolombia ▼Inosa Say. 

Aeshna v. Say, Jour. Ac. Phila., viii, p. 13, 1839. Ae. quadriguttaia Borm. 
Hagen. Syu. Neur. N. A., p. 130, 1861. 

Face greenish or brownish, lips yellow. Frons above with a brown spot. 
Thorax brown, an indistinct pale green, antehumeral stripe, sides with two round 
bright yellow apoU. Abdomen constrict4Ml at 3, spotted with yellow. Wings with 
reddish veins, a small basal reddish browu or smoky spot, tips sometimes clouded. 
Pterostigma yellow. 4-5.5 mm. long. Triangle of 4-6 cells: at least one basal 
subcostal cross- vein. 

% . Sup. app. as long as 9 -{- 10, wider in apical two-thirds, apex hardly acute, 
a small inferior tooth near base. Inf. app. one-third as long, triangular, apex 
notched. 

9 ■ A small brown spot at nodus. 

AW. % 44-51, 9 48.5-50. H. w. % 40-42, 9 41-44. 

One male, Phila., Aug. 26 ; one female, Mt. Holly, N. J., July 
4, 8. V. Aaron (A. E. S.). One male, Fairmount Park, Aug. 29, 
1891, P. Nell. One female, Clementon, N. J., S. F. Gross (C). 

Canada ; Eastern United States; Fort Townson, Arkansas (Uhler's 

coll.). 

19. GomphKselina Selys. 

Selys. Trans. Ent. Hoc. Loud., 1871. p. 413. Karsch, Ent. Nach. xv, p. 238, 1889. 

SS. Ctomphieseliua fkircillaia Say, var aniilope Hagen. 

G. a. Hagen, Froc. Host. Soc. N. H.. xvi, p. 354, 1874. 

Face yellowish brown. Frons above with a black T-spot. Thorax brown, hu 
antehumemi green stripe: sides yellowish or brown, (wo median oblique black 
hands confluent above and below the metastigma. Abdomen dark brown, marked 
with blue or green 8pots. Ptero8tign:a yellow to blackish brown. 

TEAlfS. AM. BNT. SOC. ZX. SKPTBMBKB, 1893. 
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% . Sop. app. slender, almatt $traight, widened in their apical half, a small in- 
ferior tooth near base, apex roanded. Inf. app. less than half as long, apical 
half bifid, appendage narrowed a little at level of base of bifurcation, branches 
moderately divergent. Anal triangle of 1>2 cells: 4-6 postcabitals on front 
wings. 

9 . A brawnisk yeUow doud aronnd nodns ; front wings with 9-13 antecubitals. 

Abd. % 42-44, 9 40. H. w. % 34-36, 9 36. 

One male, Clementon, N. J., S. F. Gross (C). 
New Jersey, Maryland, Virginia (T. R. Peale, C. W. Johnson — 
A. E. S., C, W. I.). 

N. B. — This was originally described as a distinct species from Jurcillata Say. 
the chief differences being that the latter bad the % sup. app. curved inwards 
and downwards, apex of inf. app. more widely emarginated, 7 (antUope 4) post- 
cabitals on front wings; 9 wings unspotted 12-13 antecubitals on front wings 
{atUilope 9-10). abdomen of slightly different shape. As additional specimens 
are examined, the differences between the two forms become less and less. 

20. Aesehna Fabricius. 

{Aeahna) Fabr., Syst. Ent. p. 424, 1775. Karsch, Ent. Nach. xvii, p. 25*8, 1891. 

A. Male with awU triangle of 2 celU, 10 irt(^ 3 boMal dorsal teeth, of irhich the 
middle one ia largest (the specific characters of the females have not yet been 
determined). 

84r Aenchna Jnncea Linn6, var. verticalis Uagen. 
Ae. V. Hagen, Syn. Near. N. A., p. 122, 1861. 

Face green, frons above with a black T-spot, no black line on fronto-nnsal suture. 
Thorax dark brown, an antehumeral (wider above) and sometimes n sliort hu- 
meral stripe, green ; two green or blue lateral bands. Abdomen dark brown, 
marked with blue or* green spots and lines; 10 with a blue spot eacii side of 
dorsum. Membranule smoky. 

% . Abdomen constricted at 3. Sup. app. as long as 9 -|- 10. oblong, narrower 
at base, margins entire, a superior longitudinal carina not denticulated, apex mod- 
erately acute. Inf. app. half as long, triangular. 

9 . App. oblong, narrower at base, apex rounded. 

AM. -^.50-53.5, 9 51-55. H. w. % 42-45.5, 9 45-46. 

Ridley Twp., Del. Co.. Pa., Oct. 4-18, P. P. Calvert. 
Nova Scotia to the District of Columbia, Illinois. 

N. B.— No constant differences are apparent between this insect and the cir- 
curapolar Ae. juncea L., except that the latter has a black line on thr fronto- 
nasal suture, and perhaps a slightly longer pterostigma. and the a}>ex of sup. 
app. % not quite so acute. 

Aeschua elep^iyclra Say. 

Ae. c. Say. Jour. Ac. Phila. viii. p. 12, 1H,39. Hagen, Neur. N. A., p. 1-22. 1861. 
Ae. crennta Hagen. Stet. Ent. Zeit. xvii, p. .'U39. Ae. eremita Scudder. Proc. Bast. 
Soc. N. M.. X, p. '2l'y, 1866.* 

* The cvitkiMc on wliich tills syuoiiyniy is based will shortly be luihlisheil 
elsewhere. 
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Fsoe frroenish or luteout. fh>ns Above with a black J-spot, with or witbout a 
black line on fronto-naaal sutare. Thorax dark brown, an antehumeral stripe, 
two lateral l»Hnflt and aometimes an intermediate line, blue or green. Abdomen 
dark brown, marked with blue or green spots and lines; 10 with a blue spot 
each side «ff dorsum, sometimes confluent. 

% . Abdomen constricted at 3. Sup. app. as long as 9 + 10. oblong, narrower 
at l^ase, margins entire, a superior longitudinal carina bearing 4-0 denticles, apex 
varying from rounded with extreme tip barely pointed to being prolonged into a 
distinct acute process which is directed somewhat downwards. Inf. app. half as 
long or longer, triangular. 

9 • App. oblong, narrower at base, apex rounded. 

Abd. % Sl-.'iT.S, 9 50-53. H. w. % 43-50, 9 42-46.5. 

I>abra<ior to Massachusetti*, Maryland, New York, Illinois, Mich- 
igan, \Visoon$«in, Dakota, Saskatchewan, Irkutsk and Wilui River 
(Sil>eria), Finland (Sheraton, Brown, Dr. Mark, etc. — C., A. E. S.). 

B. Male with anal triangle of 3 eeU$f no doreal teeth on 10. 
SO. Aenchna eonsirleia Say. 

Ae. e. Say, Jour. Ac. Phila., viii, p. 11, 1830. Scudder, Proc. Bost. 8oc. N. H., 
X, p. 212, \tHUi. 

Kkco green or brown, frons above with a black J-spot, sometimes a black line 
on fronto-naiwl suture. Thorax dark brown, an antehumeral green stripe, wider 
above, and two lateral, green, blue or yellow stripes. Abdomen dark brown, 
marked with green or blue spots and lines: 10 spotted or unspotted. Membran* 
ule black iHh. baml half whitish. 

% . Alxioniun much C4>n8tricte<1 at 3. Sup. app. as long as 4" 10, widened in 
their apical half, emarginate on the inner edge in front of the apex, the emargina- 
tion quite htiiry and thickened to form a tnl>ercle at it8 hind end (the hairs are 
sometimeH matted together to give the appearance of an ainite tooth pointed 
forwardK): a|M*x wiih a long, acute, inferior, elightljf anteapical spine. Inf. app. 
half shorter, triiuigulHr. 

9 • App. ohhine. narrower at base. a|)ex rounded. Wings sometimes yellowish. 

Ab<l. -^ .'>l.r> .'>7.r>. 9 51-55. H. w. % 42-48, 9 42-48. 

Oomnion around Phila., Aug. *28 — Oct. 16. 

I^hnidor to Maryland, west to Colorado; Southern California to 
British ( olunibia; Kanit^ehatka, SiJM'ria (A. E. 8., C). 

21. Anax I^ach. 

I.eAch. h^linl). Fincyc. ix. p. 137, 1815; Amer. e<l. (Phila.) viii, pt. 2, p. 726, 
\SUl Kunuh. Kilt. NMch. xvii. p. 2H7. 1891. 

S6. Anitx JiinlaM Dniry. 

LiheUuIn j. Druiy. III. Exot. Knt. I. p 112. pi. 47. fig. 5, 1770. A.j. Ilagen, 
INyrhe v. i.. :W)r». 1^<<M). • 

\\vfu\ Hn<l tliomx Wright green. Prnnn alMive with a round black spot, sur- 
rounded by yellow, the latter encircled by a dark blue ring. 1 and base of 2 green. 
3 10 blue • % ). purple or lilac ( 9 >• with a partly interruptefl, nnd-dornal. brown 
band. Wjokm often pale yellowiNh to a varying extent. 

TRANH. AM. KNT HOC. XX. (32) HKPTKMRKR. 1MI3. 
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%. Hi ad margiu of occipat slightly concave. Sap. app. abruptlif narrowed on 
inner side jnst before the apex, which is rather tmnoated and prolonged on the 
outer side into a »harp apine. Inf. app. one-sixth as long, qoadrangalar, wider 
than long, upper surface with a submedian tooth apd many smaller apical teeth 
each side. 

9 . Hind margin of occiput elevated and emarginated in the middle. 

Abd. % 53.5-56, 9 52-56. H. w. % 46.5-56, 9 48-56. 

Common around Phila., earlier than May 1 — Oct. 16; in copula 
or ovipositing May 1, June 15, 19, 22, 28, July 6. 

Quebec to Florida, west to the Pacific, Alaska to Costa Rica, W. 
Indies, Sandwich Is., Kamtschatka, China. 

Anax lougipes Hagen, recorded from Brazil, West Indies, Mexico, Florida, 
Maryland, Massachusetts, has the frons green, unapoUeA Buperujrly, in both 
sexes. 

Subfamily 6. OOBDULIN^ 

22. Dldymops Rambnr. 

Barab., Ins. Nevr. p. 142, 1842. Selys, Bull. Ac. Belg. (2) xlv, p. 211, 187a 
S7. Didymops iraasTersa Say. 

Libelltda t. Say, Jour. Ac. Phila. viii, p. 19, 1839. Maeromia t. Selys, Ball. Ac. 
Belg. (2) xxxi, p. 548. 1871. 

Qrayish to brown. Nasus and frons above yellow, the latter with a $uperior 
black T-»pot. Thorax with a small antebumeral spot (sometimes absent), an ol>- 
Hqoe. mid-lateral band, and the antealar sinuses, pale yellow or white: no hu- 
meral stripe. Abdomen quite slender in the middle, thickened at 7-10. 2-8 with 
a spot each side of dorsum and 10 entirely, yellow. A small yellow or brown 
basal cloud at base of front margiu of wings. 

% . Sup. app. longer than 10, denticulated below, extreme apex directed up- 
wards and outwards. Inf. app. of equal length, broad, triangular. 

9 . Vulvar lamiua very short, emarginated in a semicircle. 

Abd. % 36-38, 9 38-40. H. w. % 31-35, 9 38-39. 

One male, Wissahickon, Phila., May 20, 1883, S. F. Aaron ; one 
male, Fairmount Park, May 31, 1891, Dr. H. Skinner; one male, 
Mt. Holly, N. J., May 13, E. M. Aaron (A. E. S.). One male, Ar- 
eola, Montgomery Co., Pa., May 19, 1893, P. Nell (C). 

Quebec to Georgia; Michigan, Kentucky, Texas (Provancher, 
Miss Wads worth, Harvey, Cabot). 

23. Nacromia Rambur. 

Rami). lus. Nevr. p. 137, 1842. Selys, Bull. Ac. Belg. (2) xlv, p. 210, 1878. 
SH. .Nacromia Uenlolata Rambur. 

M. t. Ramb. /, c. p. 139. 1842. Epophthalmia t. Selys. /. c. (2) xxxi, p. 527, 1871. 

BlHckish, with more or less metallic reflection. Frons above metallic blue, 
with two snmll yellow spots in front of the vertex. The following yellow: h 
transverse nasal band, a short antfhnmeral stripe, a broad baud entirely around 
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the thorax between the front and hind winjrs, ad interrupted, trHOSverae ring ou 
*2. a triangular spot each side on 3-8, usually anited and larger on 7. 

% (not seen by the writer). 10 not elevated. Sup. app. a little longer than 10, 
a small median external tooth ; apical half curved outwards, apex moderately 
acute. Inf. app. hardly shorter, apex truncated, upcurved. 

9. Vulvar lamina very short, hardly emarginate. Apical two^thirds of wings 
pale yellow. 

Abd. % 64, 9 83. H. w. ^ S5, 9 57. 

Philadelphia (Hagen 37, p. 57). 

Pennsylvania, Maryland, Georgia, Florida (W. I.). 

S9. Maeromla llllnoensis Walsh. 

M. i WaUh. Proc. Ac. Phila., 1862. p. 397. Selys, Bull. Ac. Belg. (2) xxxi, p. 
546. 1871. ; EpophUuUmia geargtKa Helys, I. e. (2) xlv, p. 197, 1878. 

Metallic blackish brown. Nasus yellowish, obecurely liordered with black. 
Krons alnive metallic blue, with four small yellow spots in front of the vertex. 
The following yellow: a broad band surrounding the thorax Itetween the front 
and bind wings, a lateral spot and a middle transverse line on 2, a donial spot 
each side of 3-6. a broad, basal, dorsal spot on 7. Usually no antehumeral stripe. 
1 or 2 posttriangular rows. 

% . Sometimes a dorsal yellow spot on 9. 10 not elevated. Sap. app. similar 
to those of tmniolata. 

9. Vulvar lamina short, less than one-sixth as long as 9, deeply bilobed at the 
middle. Wings with a dark brown basal spot between coeta and subcosta to flrat 
antecubital. 

Abd. % 45-50.5, 9 49-53. H. w. % 41-45, 9 45-49. 

One male, Fairmount Park, Phila., P. Laurent (C) ; one male, 
Pennsylvania (A. E. S. ). 

Quebec to Massachusetts ; Pennsylvania, Illinois, Tennessee (i7/t- 
noenm) ; Georgia,* Illinois (H. L. Walker) (gear^na), 

N. B.— The absence or presence of cross-veins in the triangles, by which de 
Selys has se|iarated Maeromia from Epophthalmiat is not a constant character. It 
remains to be seon whether goorgina and illiHoeruii are otherwise distinct, and 
whether both are variations of tmniolata. 

24. Epieordalia Selys. 

Selys. Bull. Ac. Belg. (2) xxxi, p. 259, 1871 : xlv, p. 207, 1878. 

40* Epieordalla prineeps Hagen. 

Epitkeca p. Hagen, Syn. Neur. N. A., p. 134, 1861. Cordmlia p. Selys, /. e. (2) 
xxxi. p. 275, 1871. 

Olive- or yellowish brown. Abdomen swollen at base, yellowish, a mid-dorsal 
lirown l»and on 3-10, interrupted by a transverse, yellow ring at each articula- 
tion. Wings with a basal, a nodal (this sometimes absent), and an apical spot 
of variMble sizes, brown. 

%. Sup. app. nearly as long as 9 + 10, apical two-thirds dilated. Inf. app. 
one-third shoiter, suhtriangular. 

TEANa. AM. KNT. SOC. XX. SftPTKllBKR. 1893. 
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9. Vulvar lamina almost as long as 9. bilobed for it« entire length. App. 
nearly one-and-a-half times as long as 9 -f" 10. 
Abd. % 42-45, 9 42-50. H. w. % 40-41, 9 40-46.5. 

Two males, June 14, July 1, Phila. ; one male, Bristol, Pa., June 
16; S. F.Aaron (A. E. S.). 

Quebec to Connecticut; Pennsylvania, Maryland, Greorgia, Mich- 
igan, Illinois, Texas (Provancher, Miss Wadsworth, Hitchings). 

25. Tetragonenria Uagen. 

Hagen, 8yn. Neur. N. A., p. 140, 1861. Tetragoneura Selys, Bull. Ac. Belg. (2) 
xlv, p. 207, 1878. 

41. Tetragoneuria ryaosura Say. 

LiheUula c. Say, Jour. Ac. Phila. viii, p. 30, 1839. Cordufia e. Selys, I. c. (2) 
xxxi, p. 270, 1871. C. lateralis Burm., Hagen, Syn. Neur. N. A., p. 139, 1861. 

Blackish brown. Face and lips pale lilac or yellowish. Usually no superior 
black T spot on frons. Thorax clothed with white hairs, a yellow spot above and 
one below the metastigma. A yellow spot each side of dorsum of 2-9. Hind 
wings w^ith a short, superior, dark brown, basal streak to first antecubital, and 
an inferior, triangular, basal spot not extending beyond the level of the median 
cross-vein ; streak sometimes shorter and spot sometimes wanting 

% . Sup. app. as long as 9 -}- 10, thickened in their apical half, without teeth or 
spines. Inf. app. one-third shorter. 

9. Vulvar lamina longer than 9, bifid almost to baue. lobes divergent, some- 
what bent towards each other in apical half. App. shorter than 9 -\- 10. 

Abd. % 28-30.5, 9 26-27. H. w. % 28-29, 9 29-30. 

One male, June 2^, 1886; one male, June 4, 1887 ; one female. 
May 30, 1887 ; one female, June 6, 1892; edge of thickets, Folsom. 
Pa.^iP. P. Calvert (C). 

Quebec to Florida ; Ohio, Illinois, Michigan, Louisiana. 

TetrHKoaeuria iieniiaquea Burmeister. 

Libellnla s. Burin , Handh. Ent. ii, p. STtS, 1839. T. s. Hagen, Syn. Neur. N. A.. 
p. 140, 1861. 

Very similar to T. cynosura. but the hind wings hav«; the basal streak extend- 
ing farther out. basal spctt reaching beyond the triangle, or even to beyond the 
ntxUiR. Probably only a variety of cynosura. 

Abd. % 24-28. 9 25-28..">. H. w. % 25-28. 9 27.5-.m 

Nova Scotia, Maine, Massachu;?etts ; District of Columbia to Fla 
(Miss Wadsworth, A. E. 8.). 

26. ^Vurocorclulia .Sc'lys. 
Sely«, Bull. Ac. lit-lu. (2) xx.xi. p. 27^ 1H71 : xlv, p. -iOiJ, 1H78. 

KeiiroeordiiliH obMoletat S.iy. 

Liht'lJula o. Say. .loiir. Ac. IMiihi.. viii, i>. is, IKJJ). Epithecn 0. Hagen. Psycht*. 
V. p. 'MVJ, \i\. i. fiK's. 7 \K IMK). 
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Dull olive-broTn. Thormz with mid-doml cariDiK «q anterior tmnsverae 
ntripe. and around the metaitiguia, yellow. 

% (notxeen by the writer). Dotaal apical mari^n of 10 slightly produced in 
the middle and roHnd0d, Sup. app. thickened in apical half, no angular notch at 
middle of lower surface. Wings with a jfellowish spot on each antecnbital and 
near the arculus: ou hind wings also an orange spot in the triangle. 

9 . Vulvar lamina very short, with a widt^ median^ re4Aanfpdar notch. Wings 
marked as in %, but spots larger, and also a spot at no<lus and at base of front 
wingA, and a basal band on hind wings from aual margin to postcostal vein leav- 
ing extreme base hyaline, brown. 

Abd. ^ 30, 9 32-36.5. H. w. ^ 30, ^ 31 5-38. 

One female, Pennsylvania, May 28, 1881, G. H. Parker (A. E. 8.). 
Massachusetts, Pennsylvania, Indiana, Illinois, Louisiana. 

27. Moinaloclilora Qelys. 
Selys, Hull. Ac. Belg. (2) zzzi. p. 279. 1871 : zlv, p. 204, 1878. 
42. Momittoehlora l^^plda Hagen. 
(\trdulin L Hageu. /. e. (2) zxzi. p. 264. 1871. 

Metallic green. labium orange, a yellow spot each side of frous. Alnlomen 
not widen(*d before apez. All discoidal triangles free, internal triangle of front 
wingH uAually of 2 cells, wanting on hind wings. Base of wings sometimes pale 
yellow. Membranule with basal half white, apical half cinereous. 

%. Sup. app. longer than 10, slender at base, thickened beyond, a very finatf 
inferior basat tubercle, apez hardly acute. Inf. app. one-third shorter, subtrian- 
gular. a|>ex quiti^ narrow. 

9 . BhiH' of 1-2, a spot each aide of .'i-7, yellowish red. App. twice as long as 
10. Vuhar lamina a little lese than half as long as 9, apical half bilobed, apices 
rounded. • 

Abd. I 2«.5-29. 9 25-28. H. w. % 28 28, 9 26-29. 

One male, Atco, N. J., June 18, 1893, C. W. Johnson (C). 
Maine to New Jersey, Maryland. 

floiiiitlochlora linearln Hagen. 

C\frdulia I. Hagen, Syn. Neur. N. A., p. 137, 1H(}1. Epitheca /., K. proctra Selys, 
Bull. Ac. Belg. (2) 2xzi, pp. 286, 285. 1871. 

(Not seen by the writer.) Metallic green. lA\m and face inferiorly brownish. 
Abdomen cylindrical, 2-8 with a yellow l>asal spot each side. 

%. .\lMlomen Mwullen at base. Sup. app. not as long as 9 -|- 10, arcuated at 
base, with two erternal teeth, one at one-third their length, the second, stronger, 
at two thirds; apex bifid, external branch bent downwards. Inf. app. a little 
shorter. 

9 . Vulvar lamina a little longer than 9, prqjocting almost at right angles from 
the abdomen, its margin entire. 

Abd. ^ 44 46, 9 42 52. H. w. ^ 42-44, 9 40-51. 

Pennsylvanin, Georgia, Illinois, Missouri. 

flomatorhlorM fllosn Hagen. 

Cordulia f Hagen, Syn. Neur. N. A., p. 136. 1861. Kpitheea f. Selys, Bull. Ac 
Belg. (2) xxxi, p. 287, 1871. 

TRANS. AM. KNT. HOC. XX. HUPTKMBKR, 1893. 
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Metallic Rreen, blackish on hind part of abdomeD. Labram and cljpeaa 
brownish, labiam yellowish. Thorax with two lateral yellow stripes, one beneath 
each pair of wings. Abdomen swollen and compressed at base, narrowed at 3, 
some yellow on the sides of 1-3. 

%, Sap. app. (4-4.5 mm.) longer than 9 + 10, cylindrical, curved slightly oat- 
wards then inwards in the basal foarth, thickened in the middle, apical fourth 
more slender and slightly divergent, apex terminating in a very gwudl hook which 
is directed inwards and downwards, and is eompreted; no teeth on sup. app. 
Inf. app. a little more than half as long, triangnlar, apex moderately acute, 
carved upwards but little. 

9 (not seen by the writer). App. 4 mm. long. Vulvar lamina forming a com- 
pressed trough, which is a little recurved and reaches to the tip of the abdomen. 

Abd. % 41, 9 48. H. w. % 38-39, 9 43. 

One male Petersburg, N. J., Aug. 30, 1892 (P. P. Calvert), Mary- 
land, Georgia. 

Subfamily 7. LIBELLULINJE. 

28. Pan tola Hagen. 

Hagen, Syn. Neur. N. A., p. 141, 1861. Kirby, Trans. Zooi. Soc. Lond.. xii, p. 
265,1889. 

4S. Pantala llaTeseens Fabricins. 

Libellulaf. Fabr., Ent. Syst. Supp. p. 285, 1798. P. /. Hagen, /. c. p. 142. 1861. 

Yellowish. Abdomen with a maculate, mid-dorsal stripe, sometimes absent oo 
2-7. and a ventral stripe each side of 1-8, black. Apices of wings sometimes 
smoky; hind wings with anal margin yellowish, no dark brown tpoi. 

Abd. % 29-33. 9 32-34. H. w. % 41-42, 9 39.5—41. 

Two males, Fairniount Park, Phila., H. D. Coyle, park guard, 
through C. W. Johnson (C, W. I.). One female, Fairniount Park, 
Aug. 29, 1891, P. Nell (C). 

Massachusetts, Pennsylvania, Maryland, Virginia, Georgia, Fla., 
Wisconsin, Illinois, Missouri, Texas, Mexico, West Indies; Surinam 
to Northern Brazil ; Fijis, New South Wales, Sumatra to Banca, 
Sandwich Is., Philippines, Kamtschatka to Ceylon, Egypt to Angola 
(Cabot, Uhler, Schafer, A. E. S.). 

44. Pantala hytneniea Say. 

JAbellula h. Say. Jour. Ac. Phila. viii, p. 18, 1839. P. h. Hagen, Syn. Near. N. 
A., p. 142, 1861. 

Greenish, with dark brown inarkinKS. Hind wings with anal margin yellow- 
ish, and a round dark brown anal spot veined with yellow, apices sometimes 
smoky. 

AM. % :iO :v>, 9 31-31.5. H. w. "^ 39-42, 9 42. 

One milk*, Fairniount Park, Phila., H. D. Coyle, park guanl, 
through C. W. Johnson (C). 

Pennsylvania, Indiana, lilinoi»*, South Dakota, Texas, N. Mexico, 
Mexico, ('ul)a (Truman, Cockerel!). 
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29. TrameA Hagen. 

Haicen, Syu. Near. N. A., p. 143. 1881. KIrby, Trans. Zool. 8oc. LoDd. xli, p. 
268. 1N«. 

•I5* Trainea earollim Linn^. 

LiMfnU e. Lino^. Cent Int. p. 28, 1763. 7. e. Hafren, I, e. p. 143, 1861. 

Be<l(1iiih brown : 8-10 with a broad, black, doraal band. Extreme base of front 
winjcK yellowish : basal third of bind winfrs brown with yellow veins, a clear spot 
at middle of ansl margin. 

%, Sup. app. oj long oj 9 -|- 10. Haniale kardlff if eter longer than genital 
lobe. 

9 . Vulvar lamina not unite as long ae 9, bilobed in its apical three -fourths. 

Abd. I 31.5-34. 9 32-34.5. H. w. % 41-44, 9 41-44.5. 

Two males, May 26, June 10, Phila., S. F. and E. M. Aaron (A. 
E. 8). 

Miissachusetts to Florida. Brauer (Verb. s.-b. Oesell. Wien, ziv, 
|>. 162) mentions one male of T, Carolina from New Caledonia. 

46* TrAineii lacensUs Uagen. 

T. I. Hagen, Syn. Neur. 8yn. N. A., p. 145. 1861. 

Brownish black; 2-7 with a dorsal greenish spot. Extreme base of front 
wings dark brown ; basal foarth or flfth of bind wings friolet-blaek, whose outer 
margin is very ragged, a clear spot at middle of anal margin. 

% . Sup. app. a$ long as 8 + 9 + 10. Hamule ikorter than genital lobe. 

9. Vulvar lamina half ae long as 9, bllol>ed almost to base, apices of lobes 
eroarginHted. 

Abd. % 34-:i8, 9 35.5. H. w. % 40-46. 9 46-47. 

Two males, June 24, July 15 ; one pair in copula May 26, Phila., 
8. F. Aaron (A. E. S., C). Tinicum Is., Sept. 4, 1888, P. P. Cal- 
vert. 

Pennsylvania, Maryland, Michigan, Illinois, Missouri, Texas, 
Mexico, Sandwich Is. (Cabot, Kirby). 

30. LIbellalii Llnn6. 

Linne. Synt. Nat i, p. 543, 1758. Hagen, Syn. Near. N. A., p. 150. 1861 (in 
part). Leptetrnm, Bekmia, Holotania Kirby, Trans. Zool. Soc. Lond.. zii, pp. 286, 
288. 18K9. 

A. BoBol half to third of tke wing$ blaekiek brown for the entire width or nearly to. 
9 with lateral margins of 8 not produced. 

47. Llbellalu bMMslls Say. 

L. b. Say, Jour. Ac Phila.. vlli, p. 23, 1839. L, luetuoea Burm., Hagen, Syn. 
Nenr. N. A., p. 152. 1861. 

Blackish brown : a mid-dorsal thoracic stnpe and a stripe on each side of dor- 
sum of 2-9, yellow. Wings with batal half to third blackish brown, oater edge of 
the brown friKjaently margined with chalky white; apex sometimes brown. 
Pterostigma binrk. Thorax and abdomen of old males pruinose. 

Abd. I 28-31. 9 26-27.5. H. w. % 37-41, 9 37-39. 

TBANS. AM. BNT. SOC. XX. SBPTXMBER. 1893. 
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Abundant around Phila., June 1 — Sept. 10; ovipositing July 3. 
New York and Ontario to Virginia, west to South Dakota, Kansas 
and Texas (Cheney, Truman, Owen, A. E. S.). 

B. No brown bcufU band of the entire width of the winge. 

a. Winge unspotted at baee; pierostigma unieolorou»y red or yeUow. 9 vrt^ 
lateral margine of 8prodtteed ventratly {** perfoliate**). 

Libellnla aurlpennls Barmeister. 

L. a. Burm., Haiidb. Ent. ii. p. 861, 1839. Scudder, Proc. Boat. Soc. N. H. z, p. 
191, 1866. 

Yellowish (tenoral), through yellowish brown to red; a mid-dorsal yellow 
thoracic stripe (teneral); abdomen posteriorly with a mid-dorsal black stripe. 
Wings with a yellowish or reddish tinge, especially along front margin, extreme 
apex sometimes brownish. Pterostigma yellow or red. 

Abd. % 34.5-40, 9 31-36.5. H. w. % 36-43, 9 36-41.5. 

On and near the sea-coast from New York to Texas ; Ohio, Cuba, 
Isle of Pines. 

6. Wings with dark basal markings, when present, in the form of a narrow 
streak confined to the space between the subcostal and median veins; pterostigma 
blackish brown, or bicolored, yellow and blackish brown. 9 v^^^ ^ perfoliate. 

Llbellula pluinbea Uhler. 

L. p. Uhler, Proc. Ac. Phila , 1857, p. 87. Hagen, Syn. Neur. N. A., p. 157, 1861. 

Frons and lips yellowish brown or olive. Thoracic dorsum and a stripe od 
second lateral suture, reddish brown : a median dorsal thoracic stripe and the 
sides yellow. Alxlomen yellowish, a mid-dorsal stripe on 2-10. Wings with 
front margin yellowish, a hroim basal streak between subcostal and median veins 
out to the first or second antecuhital. Pterostigma yellow, darker at distal end. 

%. Face and labrum blackish brown, thorax and abdomen pruinose dorsally, 
in older males. 

9. Apex of wings /rom beneath the pterostigma dark brown. 

Abd. % 31, 9 29. H. w. % 36-38.5, 9 38-39. 

New York to South Carolina (Beutenmiiller, Skinner, L. O. Pat- 
terson, C). 

48. Libellula c^'aiiea Fabricius. 

L. e. Fttbr.. .Syst. Ent. p. 424, 1775 L. quadrupla Say, Jour. Ac. Phila.. viii, p. 
23. 1839. Hagen. Syn. Neur. N. A., p. 157, 1861. 

Yellow : thoracic dorsum, a mid-lateral thoi-acic stripe, a mid-dorsal stripe 00 
2 10, brown : a yellow mid-dorsal thoracic stripe. Wings with ba.He and front 
margins yrllowisf). a <lark brown basal atrenk as in pfnmbea. Ptero.sti>rn»a dis- 
tinctly hicoloreil. inner half yellow or white, enter half dark brovfn. 

%. F'ac*' ;iinl lips hiackisli, thorax an<l abdomen blue pruinose in old n)ale8. 

9- AjH'X «tf wiii^s from dintal end of pterostifjma brown. In old females the 
l>ro\vn ••n<M<»;nlios njiicli on tlit> yellow of the thorax. 

Ai»l. I jT.r, :n\.\ 9 21.5 -is. II. w. % :j;i :c. 9 :{2-3(). 
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Abundant around Phila., June 3 — Aug. 8 ; 1 S , Sept. 10, 1891 ; 
ovipositing or in copula June 24, July 4. 

Massachusetts to Virginia (Beutenmiiller, Richardson). 

N. K—LibeUnU Jlavida Hagen (8yn. Near. N. A., p. 156), not of Bambur, dif- 
fers from ptnmbea and eyanea in having no dark brown baaal streak to the winfrs : 
the apex of the wings in boUi % and 9 m har$lff edged with brown ; pterostigma 
moat like that of eyaneo. Abd. % 33.6-36, 9 31-33. H. w. % 41-43, 9 4(M1.6. 
Texas. The Jlavida of Bambur (Ins. Nevr. p. 58) is different from Jlavida Hag. 
and may perhaps be identical with plumbea. These three forms are closely allied. 

LlbellnlA nzllleaii Westwood. 

L. a. Westwood's edit, of Drary. 111. Eiot. ii. p. 85, pi. 47, fig. 1, 1837. L. l^dia 
Drury, {. e , 1773. L. a. Duncan, Intrud. p. 292, pi. 29, flg. 1, 1640. Hagen, 8yn. 
Near. N. A., p. 156, 1861. 

Inner msrgins of lateral Ubial lobet blsckish. Thoracic dorsum reddish brown, 
a mid-donial stripe and sides yellow ; a mark on second lateral suture and some 
near coxfip, blackish brown. Abdomen yellow, sides of 1-3, sutures and a mid- 
dorsal stripe on 2-10, blackish. Wimge with a basal streak between snbooeta and 
median to beyond the level of the arculus, a nodal dot, a streak confined to the 
first postcabital series, and the extreme apex, blackish brown. Pterostigma 
biackisk. 

% . Anterior eurfaee of front and dfpeuM, Ia6r«m, black ; front above metallie blue. 
Thorax and abdomen blue pruinose in old males. 

9 . Front reddith or fftUowitk, above netallie blue ; nasus pale green or yellow, 
rhinarium and labrura partly or entirely black. 

Abd. % 37-42. 9 37-38.6. H. w. % 41-45, 9 42-42.5. 

Georgia, Florida, Louisiana. 

49. form ¥lbnsns (Fabricius?) Kirhy, Cat Odon. p. 29, 1890. L lydia Hagen, 
Syn. Neur. N. A., p. 155, 1861. 

Differs from axillcna as follows : front, dypeut and lahrum wKUe^ pale green, or 
yellow. Usually no brown ttreak on ^rtt pottcubital teriet. 

Abd. % 37-42, 9 37-38.5. H. w. % 47-60, 9 45-47. 

One iimle, June 10, Phila., S. F. Aaron (A. E. 8.). One male, 
July 5, 1890, one female. July 3, 1893, Ridley Twp., Del. Co., Pa.. 
P. P. Calvert (C). 

Pennsylvania and New Jersey to Texas. 

form InresUl Hagen. Syn. Neur. N. A., p. 155. 1861; Psycho v. p. 384. 1890. 
Calvert, Trans. Am. Ent. Soc. xvil, p. 34, 1890. 

DiffSprs from axillena as follows: % . Wings usually untpotted, sometimes with 
a small n<M]aI spot. Labrum jfellowith, face black, frons above dark metallic blue, 
in old males. 9 • Wings with the basal streak usnally very short, extreme tips 
not always hrowninh. other wing spots wanting. Face fellowitht front above brown- 

Abd. % 33-39, 9 31-34. H. w. % 37-40, 9 37.5-39. 

Canada to Florida (Hagen). 

TBANS. AM. ENT. HOC. XX. (33) BKPTKMBER. 1893. 
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c. Hind wingg with a dark hrown^ triangular, bcual wpot reaching haehward9 

to the apex of the memhranvle. 9 *^'^ ^ ^^^ perfoliate. 

50. Libellula exusta Say. 

L. e. Say, Jour. Ac. Pbila. viii. p. 29, 1839. L. deplanata Rambur, Ins. Nevr. p. 
75, 1842. Hagen, Syn. Neur. N. A., p. 154, 1861. L. jtUia Uhlcr {teste Hagen). 

Reddish brown. Thorax with an olive or yellow antehumeral etripe. Abdomen 
with a mid-dorsal black stripe. Wing-bases yellowish. Front wings with two 
dark brown baeal etreakt. Hind wings with a superior basal streak and an inferuir^ 
triangular, basal spot of varying size, dark brown, distal ends of these two sonie- 
tinje« united. Thorax and abdomen white prninoae in old males. 

Abd. ^ 22-27, 9 20.5-24. H. w. % 27-33, 9 26.5-32.5. 

Atco, N. J., June 4, 18, C. W. Johnson (W. I., A. E. S., C). One 
female. Pa. (A. E. S.) 

Maine and Massachusetts to Vancouver's Is. ; New Jersey, Penn- 
sylvania, Georgia. 

N. B.— Dr. Hagen states (Proc. Bost. Soc. N. H. xviii, p. 69), "L. deplanata 
seemed to be a dwarfish southern form [of exusta,] hut there are differences in 
the genital parts, probably important enough to separate the two species.** 
Thanks to the kindness of Mr. Samuel Henshaw, the writer has examined draw- 
ings of the appendages of male and female of exusta and deplanata contained in 
the Museum of Comparative Zoology at Cambridge, Moss. A comparison of 
these drawings with specimens in his own collection does not reveal differences 
constant enough to serve as specific. 

51. Libellula quadrimaculata Linn6. 

L. q. Liun^, Syst. Nat. i, p. 543, 1758. Hagen, Syn. Neur. N. A., p. 150, 1861. 

Olive or yellowish. Humei'al and second lateral thoracic sutures black with 
adjacent inferior brighter yellow marks; a bright yellow spot each side of 2-9. 
dors'Hu of 6-10 blackish. Wings yellow at base or along front margin, and a 
small hfack nodal spot ; hind wings in addition with a black, basal, triangular spot 
below thesubmedian vein and filling the triangle, thence running obliquely to 
the anal margin a little beyond the a])ex of the menibranule; this spot veined 
with yellow. Var. prenubila has a brownish cloud beneath the pterostignia. 9 
Ai»p. a little longer than 9. 

Abd. % 26-31, 9 27-31. H. w. % 33-36, 9 34-36. 

Atco, N. J., June 18, C. W. Johnson (W. I., A. E. S., C). 

Nova Scotia to Massachusetts, west to Washington and northward; 
New Jersey, Illinois, Utah, Wyoming ; Euro|)e (except the Medit- 
teiianean Is.), Northern and Central Asia, Asia Elinor. See p. 206. 

d. Hind tciugs at least with a longitudinal basal stripe {whose hind margin lies 

at least as far b'lck as the postcosta), a nodal spot extending half across 
the wing, and a haiul crossing the wing at apex or at pterostigma — all 
three dark brown or reddish brown. 9 with H perfoliate. 

52. Ubelliila HeiiiifHMciata Bumieistcr. 

/.. s. Biirni.. Hiiiidb. Kiit. ii, \>. ^(]2. IblJl). Iliigeu, Syn. Neur. N. A., p. 151. Ib61. 
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Reddish brown. Thorax each side with two white or yellow stripes; a yellow 
R|iot on each side of 2-10. Wing-bases yellowish ; the following reddish brown : 
the nodal s|>ot. a pterottiifmal band, sometimes the apices of all four, sonietiuies 
a small anal spot on bind wings; the following blackish brown: on the front 
wings the apical kaif of the median epaes and the flnt fete ceV$ between the seetore 
of the areulue, on the hind wings the basal stripe to the outer angle of the tri- 
angle. Pterostigma reddieh brown. 

Abd. % 26-29, 9 25-28. H. w. % 35-37. 9 34-38. 

Fairly abundant around Phila., May 17 — July 22. 
Maine to Florida, west to Michigan and Texas. 

5S. LIbellnIa palrhellii Drury. 

L. p. Drury. III. Exot. Ent i, p. 115, pi. 48, fig. 5. 1770. Hagen, 8yn. Near. 
N. A., p. 153. 1861. 

Blackish brown. Thorax each side with two stripes, a stripe on each side of 
1-9 or 10. yellow. Wings with a longitudinal basal striate between subcosta and 
IHMicoeta out to beyond the triangle, a large nodal spot, and ap^x, blaekieh brown, 
Pterostigma blackish brown. % . Wings with milky spots adjacent to dark brown 
ones; abdomen pruinose in old males. 

Abd. % 32-35, 9 30-33. H. w. % 40-43, 9 41-43. 

Very abundant around Phila., May 30 — Sept. 14 ; in copula or 
jviiwsiting June 18. 22, July 2, 20, 23, Aug. 16, 18. 

Quel)ec to Georgia, west to Utah and Texas ; California (A. E. S.). 

N. B.— The females of L. pnieheUa and Plathemis trimaenUUa resemble each 
other, and are often confounded. The former is to l>e recognised by its larger 
site, its larger yellow spots on the sides of the abdomen forming a band, and by 
its relatively shorter pterostigma, which is three-eighths as long as the first post- 
cubital Apace, while thai of trimaenlata is one-half as l<mg as that space. 

31. FlnihenilB Hagen. 

Hagen. Syn. Neur. N. A., p. 149, 1881. Kirby, Trans. Zool. Hoc, Lond. xii. p. 
287. 1881). 

54. FlasthemiM iriniAcaliiUi De Geer. 

Lihellula t. De (}eer. M6m. iii, p. 558, tab. 26. flg. 2, 1773. P. t, Hagen. Syn. 
Neur. N. A., p. 14i». 1861. LibeUula Ifdia Drury. III. Rzot. Ent i. p. 112, pi. xlvii, 
fig. 4. 1770. Drury 's name has a priority of three years, but as trimaenlata is 
widely known an the name of this species, no change is here made. 

Brown. Thorax each side with two white stripes each terminated below by a 
yellow spot : a white or yellow spot each side of 2-9. 

%. WingN with a longitudinal basal stripe between sabcosta and postcostaas 
far as the triangle and clearer in the middle, a band across the wing from nodus 
to pterostignin, and Nomctimes the extreme apex, blac^kish brown ; a chalky-white 
rioud Inflow the haHal stripe. Thorax (partly) and abdomen white pruinose in 
older malen. 

9- Win^M with a basal stripe as in ^ . a nodal patch reaching half across the 
wing and apex, hlnckish brown : 8 perfoliate. See note to Libellnla pnleheila. 

Abd. % 2rv.'> 30. 9 23-24. H. w. % 31-34.5, 9 32-33.5. 

TBANH. AM. KNT. HOC. XX. aBPTKMBBR. I8tf3. 



260 PHILIP p. CALVERT. 

Very abundant around Phila., May 17 — Sept 9; ovipositing 
June 21, 24, July 2, 17. 

Quebec to Florida, west to Colorado ; Pacific coast from Wash- 
ington to Southern California (O. B. Johnson, Davidson, Behreos, 
A. ill. o,j, 

32. HlenUhjriA EiHij. 

Kirby, Trans. Zool. Soo. Lond. zli, p. 303, 1889. Kanch, Berl. EnU ZelL zzziii, 
p. 371. 1890. 

55* ]IIier»tlijrl» berenlee Drary. 

UMluXa 6. Drary, 111. Exot Ent. 1, p. 114, pi. 4a fig. 3. 1770. DipUue h. Hmnm, 
8yn. Near. N. A., p 178. 1861. 

% . Black. Frons and vertex metallic blue, nasnt with a ftUom tpoi mcA aidt 
and soraetinies also the lateral labial lobes: some yellow spots near the oons; 
3-7 with a yellow or orange spot each side of dorsum; thorax and abdomen 
entirely dark bine prainose in old individnals. Wings nncolored. 

9 form I. Only the extreme base of the wings yellowish. Abdomen as in 
% bat 10 y«Uaw ; valvar lamina longer than 9, projecting, apex pointed, mar|{iiw 
entire. Head and thorax colored as in ^ , or as in form II. 

9 form II. Wings with the extreme base and a large middle cloud yellowlah 
or reddish brown. Frons as in ^ , bat with a yellow spot each side: tip of ver- 
tex, nasas. labram, greater part of labium, yellow. Thorax yellow, a mid-donal 
stripe, two antehumeral and five lateral stripes each side black. Abdomen 
black, 1-7 with a large dorsal spot and 10 mttrsly, yellow. 

Abd. S 23, 9 I 22-22.5, 9 II 21-22. H. w. % 23-24.5, 9 I and II 24-8Sw 

One male, Fokom, Del. Co., Pa., July 5, 1890, P. P. Calvert (C). 
A coast species, Massachusetts to Virginia; Bahamas, Texas 
(Moore and Bullock, A. E. S.). 

33. NunnoilieniiB Braner. 

Brsuer. Verb. z.-b. Qesell. Wien xviii, p. 369. 726, 1868. Kirby, Trans. Zool. 
See. Loud, zii, p. 312, 1889. Karsch, Ent. Nach. xv. p. 2.'>5, 259 (in part only), 
1889. 

56. XnanoiheiniB bellas Uhler. 

Sanuophya b. Uhler, Proc. Ac. Phi la. 1857, p. 87. Hageu. Syn. Neur. N. A., 
p. 186, 1861. 

BUck : frons and uasus white or pale yellow, with a median quadrate black spot 
which is cuiiflucut with the black lubruiu. Vertex metallic-blue or green. 

^ . Thorax and alxlomen black, ))riiinoHi> wliitc in older males. 

9. Thorax with a yellow autehumeral stripe, sides yellow, with two oblique 
black linos. The following yellow : a transverse l)us:il baud on 2-4, a basal spot 
on 5-7. entire dorsum of 10. Vulvar lamina reaching; apex of 10, only slightly 
projecting. a|)ex rounded, entire. WiuKs yellowish on basal third. 

AImI. % 12.5-1:1 9 11-13.5. H. w. % 14..V 10, 9 14-1(5.5. 

Phihi., July 22, 8. F. Aaron (A. E. S,). lierlin. N. J., July 17, 
P. r. (^ilvert (C). 
Ontjirio to Georgia. 
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34. Celllteemis Hagen, 

UAgeii« Syn. Near. N. A., p. 147, 1881. Kirby, TraDt. Zool. 8oc. Loud, xil, p. 
274. 18f*9. 

Ollthemls orii»Ui Bambar. 

LiMtnla : Bamb., Ins. Nevr. p. 96, 1842. Dipiax o., D. anumda Hagen, Syn. 
Neur. N. A., pp. 182, 183, 1861. 

Yellow. Median labial lobe yellow {amanda) to black iomata). The following 
black : frons above, rear of head, a broad mid-dorsal thoracic stripe, sometimes 
a bunuTHl and two lateral thoracic stripes. Abdomen black, a yellow dorsal 
spot of varying extent on 2 or 3-7. Hind wittgt yellow at base, the following 
brown : an oblique stripe from submedian vein to menibranale, behind it a par* 
allel strif)e of varying extent, and a spot at the triangle, which may unite with 
the latter stripe; sometimes a basal brown stripe between subcostal and median 
veins, and then the spot at the triangle united with the first mentioned oblique 
stripe; in the extreme individuals all the spots and stripes more or less united 
and darker. Thorax and abdomen of old males entirely black. 

AM. % 17.5-22, 15.6-19. H. w. % 22-27, 9 20-23. 

A cou8t species, Maine to Florida. 
57* CelitteemU ellMa Hagen. 

Dipiax 0. Hagen, Syn. Neur. N. A., p. 182, 1861. 

Yellow (teneralj to red ; the following black : median lobe and inner edge of 
lateral labial lobes, a mid-dorsal thoracic, a humeral and two lateral stripes. 
Abdomen black, a bssal dorsal siwt on 2 or 3-7 and sidesof 1-3, yellow or orange. 
Dront wings yellowish at base and along front margin; autecubitals, median 
space, nodus and front side of triangle with dark brown spots; a larger tpot 
(sometimes almost absent) between nodue and pteroiiigma^ and the apex, dark 
brown. Hind wings similar, spot Ht the triangle extended to base (= first ob- 
lique stripe -f* spot at triangle of onto/a). and an anal spot (= second oblique stripe 
of omata) which may or may not unite with the siwl at the triangle. Pteros- 
tigma yellow or red. 

Abd. % 19.5 22.5. 9 18.5-20.5. H. w. % 25.5-27.5 9 23-26.5. 

Three males, Phila., June 2, 10,8. F. Aaron (A. £. 8.). Berlin, 
N. J.. July 17, P. P. Calvert. Clenienton, N. J. (W. I.). 
Canada to Georgia ; Michigan, Illinois. 

59^. Cellthemls eponiim Drury. 

LibtUnla e. Drury, 111. Exot. Ent. ii, ^ 86, pi. 47, tig. 2, 1773. C. e. Uagen, 
Syn. N<-ur. N. A., p. 147, 1861. 

Beddinh yellow. Thorax with a mid-dorsal and two lateral stripes blackish. 
Abdomen black, an elongated mid-dorsal spot on 2 or 3-7, sides of 1-3, }'ellow or 
orange. Wings yellowish, veins yellowish. Front vinge with a pstch from the 
urculuH to the triangle, a nodal band (which may lie broken into an anterior and 
a posterior sfiot), a band at inmer end of pUfoetigma^ and sometimes the apex, 
blackifth brown. Hind wings similar, patch extended to base (= first oblique 
stripe -|- s|>ot at triangle of ornaia) and sometimes outwards to nodal band, and 
a large s|>ot near anal angle (= second oblique strl|ie of ornaia). The size of 
the wing-markings varies greatly. Pterostignia yellow or red. 

Abd. % 24-28, 9 21-26. H. w. % 31-35 5, 9 31 34.5. 

TKANS. AM. ENT. SOC. XX. ACPTEMBKli. 18(M 
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* One male, Phila., July 22, S. F. Aaron (A. £. S.). One male, 
on Delaware River opposite Eddystone, Pa., July 28, 1886, P. P. 
Calvert (C). 
United States east of the Rocky Mts., Cuba. 

* 

35. IjeacorhlBlA Brittinger. 

Britt, Stub. Ak. Win. Wien, 1850, iv, p. 338. Hagen, Trans. Am. Ent. 8oe. 
xTii, p. 229, 1880. 

59. liencorhlnlA Inteete Hageo. 

Dipku i. Hagen, Syn. Neor. N. A., p. 179, 1861. L. i. Galvert, Traoa. Am. Ent. 
8oo. zvii, p. 39, pi. ▼, figa. 1, 7-9, 1890. Hagen, I. e. p. 235, pi. z, figa. 0. 8, 15, lOw 
23,1890. 

Blackish. Labram white or yellow ; an orange or yellow donal apot on 2-7 
(only on 7 in old individnalt). Front wings with two very short baaal streaka, 
hind wings with a short, superior, basal streak and an inferior, triangnlar, baaal 
spot, blackish. 

%, Inf. app. frijid, its branches divergent^ pointed. Anterior lamina each aide 
with an eUtated black tttberde covered witA emaU epinee. 

9 . Vulvar lamina forming two demder, eeparaied lobes ; two email ffentral pedpe 
on the middle of 9. 

Abd. % 21-22. 9 aO-22. H. w. % 23.5-25, 9 25-2a5. 

Two males, Phila., June 17 ; one male, Bristol, Pa., June 16, S. 
F. Aaron (A. £. S.). One female (others seen), Ridley Twp., Del. 
Co., Pa., July 3, 1893, P. P. Calvert (C). 

Canada to Pennsylvania, west to South Dakota ; Nevada, Wash- 
ington. 

36. Dlplaz Cbarpentier. 

Charp*. I^ib. Eur. p. 12, 1840. Selys, Ann. Soc. Ent Belg. xxxii, p. 134. 1888. 
f^mpetrum Newman, Ent Mag. i, p. 511, 1833. Kirby, Trans. Zool. Socr. Lend. 
xii, p. 276. 1889. 

A. No additional traneverse carina on 4. 

a. % . i^tip. app, with a prominent, inferior, median tooth, on urhoee btual ekte 
are 5-8 dentielea. 9 • ^((/var lamina biJUl. 

60. DIplfiz rnbieondala Say (PI. II, tig. 5). 

lAbellula r. Say, Jour. Ac. Phila. Tiii, p. 26, 1839. Diplax r. Hagen. Pdyche v, 
p. 385, 1890. 

YellowiHh (tcneral) to red; lateral margins of 3-10, especially near apicea, 
black. Lcps black, femora paler inferiorly. Extreme 1mis»* of wings yellowish. 

%. Genital hanitile with a little more than the apical third bifid, internal (ante 
rior) branch sliifhtly longer, its ai>ex more acute and slightly bent to^vards the 
external brani'h ; external (posterior) branch twice ag wide us the internal, (fenita) 
lobe projcctinir no farther ventrally than tbeexternal hanmlar hrain'h, not widened 
towards apex. 
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9. Vulvar lamina not elevated, bifid, lobes approximate, small, rounded to 
points] ttt tips. 
Abd. I 21.5-25, 9 19.5-24.5. H. w. % 22-28, 9 22.5-27.5. 

Very abundant around Pliila., July 1 — Sept. 20. 

Nova Scotia to Maryland, west to Lake Superior and Illinois. 

Var. asiSMlnilliiUl Uhler (Proc. Ac. Pbila. 1857. p. 88. LiMluUi a.) has the 
basal half of the winfcs yellowish. 

Ab«l. % 22.5-27. 9 22-25. H. w. % 25-29.5, 9 24.&-28.5. 

One male, Ridley Twp , Del. Co., Pa., July 3, 1893, P. P. Calvert. 
One male. Westville, N. J., Aug. 27, 1892, P. Nell (C). 
New Jersey to South Dakota and Nebraska. 

Diplax obtrusa Ua^en (PI. II. fig. 6). 

D. 0. llaKen, Stet. Ent. Zeit. xxviii, p. 95, 1867 ; note after D. mbicundula Syn. 
Noiir. N. A., p. 177, 1861. 

DifferH from mbicundula as follows: %. Genital lismule with apieat fourth 
ffi/id, branches proportionally shorter, external branch at least /ot«r time* wider 
than internal branch. 9* Apparently not distinguishable from that of rubi- 
cundnla. 

AM. % 22-25, 9 23.5-24. H. w. % 21-25, 9 23-25.5. 

Nova Scotia to Pennsylvania, west to Wisconsin; Colorado, Wash- 
ington (Sheraton, J. P. Moore, Mrs. Slosson, E. M. Aaron, G. Miller, 
Owen, Mich. Agr. Coll., Col. Agr. Coll., O. B. Johnson). 

6. Sup. app, witk no prominent inferior toothy hut with 4-9 inferior denticles, 
of which the mott apical is largest. 9 • Vulvar lamina entire. 

61. niplfix semiclncia Say (PI. II, Ar. 3). 

Libellnla a. Say, .Tour. Ac. Phila. viii, p. 27. 1639. /). s. Hagen, Syn. Neur. N. 
A., p. 17«. 1861. 

YttllowiHh (teneral) to reddish brown ; lateral margins of 3 or 4-10, and some- 
times a mid-dorsal stripe un 8 and 9, black. 

%. Front wings with hastU half to third, hind wings with b<isal half, yeUowish 
or brown, clearer at extreme base. Hamule bijid in its apical half, internal (an- 
terior; branch slightly shorter, slender, more erect, slightly hooked at tip, which 
is acute : «>xternal (|M>sterior) branch two to three times stoater, its tip less acute, 
bent slightly outwards and backwards. Genital lobe prelecting ventrally a little 
farther than external hamular branch, slightly wider towards apex. I^gs black, 
flrst fenioru paler inferiorly. 

9. WingM yellowish at basal half, or only as far as the triangle. Vulvar 
lamina very short, projecting but slightly, margin entire. 

Abd. I 17-24. 9 19-23 5. H. w. % 21-27. 9 23-26.5. 

Two males, Phihi., July 15, 8. F. Aaron (A. E. 8.).. Two males, 
one 9 . Kidiey Twp., Del. Co., Pa., July 3, 1893, P. P. Calvert (C). 

Maine to Maryland ; Colorado, New Mexico, Nevada, California 
(Bealert, Cockerel), Hilluian, A. E. 8,). 

TBANS. AM. ENT. HOC. XX. 0BPTKMBKR, 1893. 
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N. B.~The specimens of iemieineta from Nevada, Colorado and Califomis, 
have black stripes on the humeral and lateral thoracic sutures, which are absent 
in those from Pennsylvania. 

61^ Dlplnz ▼lelnii Hagen (PI. II. fig. 4). 
D. «. Hagen, Sjn. Neur. N. A., p. 175, 1861. 

Yellowish (teneral) to red ; lateral margins of 3-9, and frequently a mid-dor- 
sal stripe on 8 and 9, blackish brown. Extreme base of wings yellow. Legs 
yellowish to reddish. 

% . Hamule bifid in iU apical two-thirds, branches of nearly equal length, both 
almatt erect, internal (anterior) branch more slender, ap>ex acute : external branch 
two to three times wider, apex rounded. Genital lobe projecting slightly farther 
ventrally than the hamule. 

9. Vulvar lamina dietincUy projecting, its margin entire. 

Abd. % 20.5-23.5, 9 20.5-23.5. H. w. % 22-25, 9 21.5-24. 

Very abundant around Phila., July 11 — Oct. 26, and probably 
later; in copula or ovipositing Aug. 31, Sept. 3, 10, 19, 21, Oct. 11, 
12, 24. 

Maine to Virginia ; Ontario, Illinois (Miss Wadsworth, Harvey, 
Richardson). 

B. An (»dditumal trantveree carina on 4. 
6S* Diplax corrnptii Hagen. 

• 

Meeothemis c. Hagen, Syn. Neur. N. A., p. 171, 1861. 

Olive or brown ; face, an antehumereU stripe, two lateral thoracic stripes, white 
or yellow. Abdomen yellowish, spotted with white and brown, 8-9 with a mid- 
dorsal black spot. Wing-veins yellowish. Pterostignia yellow, brown in the 
middle. Legs black, femora and tibiae with a superior yellow stripe. 

%. Hamule with apical third bifid, internal branch short, slender, apex acnte, 
curved outwards to form a hook ; external branch twice as long, much thicker, 
directed outwards and backwards, apex blunt. Genital lobe projecting a little 
farther ventrally than the external hamular branch. Sup. app. yellow, thickened 
in their apical half, with a row of 9-14 inferior, black denticles. 

9. Vulvar lamina not projecting, apex emarginated. 

Abd. % 24.5-28.5, 9 25-29. H. w. % 27.5-31, 9 28-32. 

One male, Folsom, Del. Co., Pa., Oct. 3, 1889, P. P.Calvert (C). 
Pennsylvania; Illinois to California, Montana to Mexico; Ochotsk. 

37. Ferlthemis Hagen. 

Hagen, Syn. Neur. N. A., p. 185, 1861. Kirby, Trans. Zool. 80c. Lond. xii, p. 
273, 1889. 

64. FerlthemiH domilia Drury. 

Libellula d. Drury. 111. Exot. Eut. ii. p. 83, pi. 45. fig. 4, 1773. P. d. IlHgeu, I. c 
!>. IHT). ItGl. 

Yellowish brown. Thorax sonu'tiiiK's with two laterjil yellow stripes of vary- 
ing width. Abdomen with some yellow marks. 
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% . Wings brownith yellow, Mtmetimes a dark reddish brown ipot near the 
fiiiter angle of tbe triangle, sometimes a short, basal, brown streak on bind wings. 
Pterostigma reddish brown. 

9 . Front wings with a patch near the oater angle of the triangle and a ragged 
nodal band, brown. Hind wings similar, tbe patch larger, prolonged at its hind 
end and turned inwards towards the anal angle. Front and hind wings with 
brown markings bordered with yellow, sometimes a brown basal streak in tbe 
subcostal space. Pterostigma yellowish brown. 

Abd. I 13-16, 9 11-14.6. H. w. % 16-19. 9 14.6-19.6. 

Common around Phila., June 17 — Aug. 31, 
United States east of the Miasiasippi River; Texas, Argentine 
Republic, West Indies. 

N. B.— Kirby (Gat Odon. p. 10) holds that tenera Say is the proper name of 
this 8|H'cies found in the U. S., and that domitia Drury is distinct. It is here 
preferre<l to follow Dr. Hagen, who regards Unera and many other names as 
synonyms of a very variable speciea— (iomtHa. Thus females from Florida have 
the hind margin of all the wings narrowly edged with brown from the nodal 
hand to tbe apex, and the nodal band and the patch on the triangle sometimes 
confluent. 

88. Hesolheinls Hagen. 

Hagen, Syn. Neur. N. A., p. 170, 1861. Kirby, Trans. Zool. Soc. Lend, zii, p. 
303. 1889. 

65. lVIef»otteenii« nioipllrleolllB Hay« 

Lihellula $. Bay. Jour. Ac. Phila. viii, p. 28. 1839. M. $. Hagen. I. c. p. 170. 1861. 

Bright green ; thorax frequently with mid-dorsal carina, antehumeral, hu- 
ni(*nil and two indistinct lateral lines, and some marks near tbe coxie. black ; 
1-3 miMitly green, 4-10 with a luid-dorsal black band on apical half, or 8-10 en- 
tirely black. 

% . Sup. Npp. f/eU&w, Thorax and al>domen entirely blue pruinoee in old males. 

9 . Vulvar lamina erect, triangular, entire. 

Abd. % 26-33, 9 28-29.5. H. w. % 27-a'>, 9 31-33. 

Common around Phila., June 10 — Aug. 8; ovipositing June 17, 
22, Julv 26. 

ViuUh] States east of the Rocky Mts., Mexico, West Indies, Ba- 
hamas (Fox and Johnson, Moore and Bullock). 

39. P»«tejdlpl»z Bniner. 

Brauer. Vorh. x.-lM>t. Oeaell. Wien. pp. 368, 722, 186a Kirby. Trans. Z(H}\. Soc. 
I.rf)nd. xii. p. 305, 1889. 

66* Puchjrdlpliiz loni^lpennlB Burmeister. 

LiMlula /. Bnrm.. Haudb. Ent ii, p. 850. 1839. MMotKemtM I. Hagen, Syn. 
Neur. N. A., p. 173, 1861. 
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Blaeklsh biown. Fmo white, ftons above aod yertez melallic bine. Thoimac 
with a short antehomenl stripe, a transTene stripe in fhmt of the antealar ef noa, 
and fkvqaentlj the mid-dorsal carina, yellowish ; sides pale green with three 
brown stripes. 

% . Abdomen blackish, often pminosei sides of 1-3 yellowish, or similar to 
that of 9 (teneral). Wings yellowish at base, especially the hind winga, which 
have two longitudinal, dark brown basal streaks ; a yellowish or brownish cloud 
frequently present between nodns and pteroetigma, apices sometimes smoky. 
The extent and intensity of the wing coloring vary greatly, even in spedmona 
of the same locality at the same time. 

9. Abdomen widened at tip, black, a pale green or yellow longitudinal stripe 
on each side of dorsum of 8-7, sides of 1-6 yellowish. Vulvar lamina* prolonged 
(so that the vulva lies on the middle of 9), emarginated in the middle. Wings 
yellowish at extreme base, no streaks or clouds. Abdomen occasionally proinoae 
in old females. 

Abd. % dO-28, 9 20JS-85. H. w. % 83-33.6, 9 88-88. 

Common around Phila., June 10 — Sept. 4; ovipositing June 14. 

Maflsachusetts to Florida, west to the MissisBippi; Bahamas 
(Moore and Bullock), Texas, Mexico, Montana, Gdifomia, Van- 
couver's Is. 
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A SUMMARY OF THE PHILADELPHIA 

ODONATE FAUNA. 



6OOPB OF THIS OATAIiOGUB. 

The species whose names are numbered in Part II have been cer- 
tainly observed within a radius of twenty miles from the Philadelphia 
City Hall. This arbitrary limit has been fixed by the fact that the 
observations upon which this paper is based have been mainly con- 
fined to the region indicated. The unnumbered species may, from 
what is now known of their distribution, hereafter be found in thb 
district. The Odonate fauna of Philadelphia is, therefore, here con- 
sidered to consist of the following 8i)eeies : 

Suhfam. CALOPTEBYOINJB (4 sp.) Subfam. AORIONINJB (19 species). 

1. Calopteryx maculata 5. Lestes forcipata 

2. C. dlmldiata, i-acu aplcalls* 0. ** rectan^ularis 

3. Hecserlua americana 7. " Inequalis 

4. " tricolor* 8. Ar^ia putrida 
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9. 


II 


▼iolao«* 


10. 


It 


tiblalla 


11. 


II 


aploalls 


12. 


<< 


blpunotulata 



13. NelULlennI* Irene* 

14. '* posita 

15. AmphUkffxion sauoluxn 

16. BnaUaffxna durum* 

17. " civile 

la dlvmiTMie* 

19. exsulane 

20. '* slirnAtuxn 

21. leotanurs vertloalle 
82. *' RamburU 

23. Anomala^on taaetatum 

Subfamily (K>MPHINJO (7 species). 

24. Oomptaus abbrevlatus* 



25. 


exUls 


26. 


" mlnutue» 


27. 


plafflatue 


28. 


" vUloslpes 


29. 


vastus* 



Bobrsm. OOBDUIiINJD (6 fpeoies). 

37. DldymoiM transversa* 

38. Maoromla tfsnlolata* 

39. ■' UUnoensls* 

40. Bploordulla prlnoeps* 

41. Tetragroneurla ojmosura 

42. Somatoohlora leplda* 

Sabfsm. LXBBLLULIN JD (24 species). 

43. Pantala flavesoens* 

44. '* taymenna* 

45. Tramea oarollna* 

46. laoerata* 

47. UbeUula basalls 
48. 
49. 
50. 
51. 
62. 
53. 



II 



II 



II 



i< 



II 



<• 



oyanea 

azlllena form vlbrans* 

exusta 

quadrlmaoulata 

semlllasolata 

pulotaella 

54. Plathemls trlmaoulata 

55. Mlorattayrla berenloe* 

56. Nannottaemls bella 

57. Oellthemls ellsa 

58. " eponlna* 

59. Leuoorhlnla Intaota 

60. Dlplax rubloundula 

61. " semlolnota 

62. •• vlolna 

63. ** corrupta* 

64. Perlthemis domltla 
65 Mesothemls slmpllolooUls 
66. Paobydlplax lon^lpennls 

Of tho8e 8|)ecie8 marked with an asterisk (^)j only five individuals 
or less, are known from within the twenty-mile radius. 

8BA80NAL. DISTRIBUTION amatfos). 

The f»|)ecies of Odonata which appear first in the year around 
Philadelphia are Atiax juniiis^ iMknura verticalis and Nehalennia 
pasila. The earliest date recorded for them is May 1, but they are 
probably to l>e found still earlier. From the data contained in 
Part II, it ap|>ears that the number of species to l)e found on any 
one day increa^tes from 3 to 14 during May, from 14 to 32 during 
June, decreases from 32 to 23 during July, from 22 to 21 during 

t On Kept. 18, 1893, the writer took oDe % sod saw SDother of vtnoM by s 
brook in Springfield Twp., Del. Co., Pa. 



30. Dromoffomphus splnosus 

Habfamily AB8CHNINJD (6 species). 

31. Bpls»sohna heros 

32. Fonsoolombia vlnosaf 

33. Oomphnsohna fOroillata var. 

antilope* 

34. Aesohna Junoea var. vertloalls 

35. " constrlota 

36. Anax Junius 
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August, and from 20 to 5 during September. The species which 
continues to fly latest into the Autumn is Diplax vieinaf having been 
observed up to October 26, and probably to be found still later, as 
Mr. G. D. W. Williamson has taken it at Dobb's Ferry, New York, 
on November 8. The maximum number of species on the wing at 
any one time is thus 32 from June 24 to July 1. 

TABLE SHOWING THE SEASONAL DISTRIBUTION OP THE SUBPAMILJB8 

OP THE ODONATA OP PHILADELPHIA. 



SUBPAMILT. 



Earliest appearing 
species. 



Latest appearing 
species. 



BCazimum number 

of species Wkt 

one time. 



Galopterygin» Galopterjrx maculata Hetserina americana Two, Aug. 11-17. 

I May 24. I Sept. 23, 

AgrioninsB 1 1, vertical is, N.posita I. verticalis, 



May 1. 
Gomphus exilis, 

May 24. 
Anax Junius, 

May 1. 
D. transversa, 
I Ma^ 13. 
Libellulinse !P. tnmaculata, L. 

semifasciata, May 

17. 



Gomphinse 
Aeschninse 
Cordulinse 



Oct. 16. 
Gomphus plagiatus, 

July 17. 
Aescbna constricta, 

Oct. 18. 
Bpicordulia prinoepe 

July]. 
Diplax vicina, 

Oct 26. 



Thirteen. June 2S- 

July 4. 
Pour, June 22-2S. 

Pour, Aug. 2S-29. 

Three, June 18. 

Thirteen, July 5-22. 



OEOGBAPHICAL DISTRIBUTION. 

Of the 33 genera represented in the foregoing list, 8 {Dromogoni' 
pkuH, Oomphceschna, Didymops, Epicordulia^ Tetragmieuria, Plathe- 
?/iw, Natinothemisy Fachydiplax) are exclusively Nearetie, 8 {Hetcerina^ 
Amphiagrion^ Anomalagr'wn^ Epiceschna, Micrathyriay Celithemis, 
PeritJieniu, Mesothetnw) are confined to the New World, 3 {Calop- 
teryxy Fonscolomhia, Leucorhinia) are restricted to the Palaearctic 
and Nearetie provinces, while the remaining 14 are more widely 
distributed. 

The great majority (49) of the sixty-six species of the preceding 
list are confined to the Alleghenian subdivision of the Nearetie zoo- 
geograi)hical province, L e. to that portion of the United States east 
of the Rockv Mountains. Of the remainder — 

PanUda flaveaceiu is a well-known cosmopolitan species. 

Aeschna juncea and Libellula quodrlniaoulata are diffused through- 
out the northern hemisphere. 

Jschnura Ramburii, Anomalacjrion hastatum^ Anax Junius, Pantala 
hymeiuia, Celithtmu^ eponina, Perithemis domiiia and Mesothemis aim- 
pliricvUU are also West Indian. 

LrMfs forcipdta, Antix Junius, Libellula quadrimaculata, Diplax 
srinicincUi and D. corrujAa liUo occur in the region between the 
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Rocky Mountains and the Sierra Nevada. Except the single male 
oited on p. 264, Z). earrupla is not known to occur east of Illinois. 

Aeschna eonstrida^ Anax Junius^ LibeUiUa exusta^ L, quadrimacu- 
iota, Flathemia trimaculaid, Diplax eorrupta and Pachydiplax tongi- 
pennis are found on the Pacific coast of North America. Tramea 
laceruia is reported from the Sandwich Is. 

The Philadelphia district is at present the northernmost known 
limit, east of the Allegheny Mountains, of the following ten species: 
Hetariua tricolor, Argia tibicUis, A, apicalis. A, bipwidulata, Oom- 
pkus minutus, G, plagicUus, OomphcMchna {furdUaia) antilope. Ma- 
cromia t^Kniolata, Tramea laceraia and Lihellula (axillena) vihrans. It 
is the southernmost known limit in the same region of the following 
five sjK'oies: Lesies iaeqyuilU, Enallagma divagaris, Oomphua abbre- 
vioUuf, G. viUmipes and Libellula qucuirimactUata, 



Synonymlo OhanirAA Introduoed In Part n. 

GotnpkMsehua aniihpe Hag. = var. fureillata Say. AucJma vertiealU Hag. = 
var. JHHcea L. Ae, erenata Hag. {eremita Scud.) = eUpt^dra Say. Epophikalmia 
georgina Selys = ? Maeromia iUinoamt WaUb. LiMlula deplanata Ramb. = exutta 
Say. Celitkemii awMnda Hag. = omata Ramb. Diplax asnmUaia Ubier = var. 
rubicuudula Say. 
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AbbrevintUB 243 
Abdoineu, skeleton 169- 

171. muscle* ITH, 199, 

uerves 182-3, develup- 

rneiit 193. 196. 198 
Abductors 171, 172 
Acariiiv iiarasites 206 
Adductors 171, 172, 174, 

17,5 
Aeschiia 102. 171. 199, 

200. 2()1, 207. 209, 210, 

222, 226. 248 
Aescbuidff' 219 
Aescbiiiiite 207. 208, 209. 

212. 219. 222, 226, 246 
Agrioii 18.3, 186. 209. 212, 

220, 225 
Agrioi)ids219 
Agrionii.w 207. 208. 209, 

212. 214, 219, 2iO, 225, 

229 
Alimentary canal 176, 

196. 199 
Amanda 261 
Americana 228 
Amnion 192 
Ampbiagrion 221, 235 
Ampbipteryx 212 



Anal angle 169, segment 

169, 198 
Anax 170. 189, 195, 209, 

210, 222, 226. 249 
Anisoptera 219. 225 
Anomalagriou 168, 187, 

212, 221, 240 
Antealar sinus pi. II, f. 13 
Aut«cubiul8 168 
Antebumeral stripe 161 
ADteuuB 156, 183, 193, 

195, 197 
Auteaodal cells 168 
Autenodals 168 
Autilope 247 
ApicaU8 228, 233 
Apodeme 161 
Appendages, abd., 170, 

171. 196, 198, 212, 226* 
Arctica207 
ArculuN 163 
Argia 189. 209, 212, 220, 

232 
Asperaum 237 
Assimllau 263 
Auditory organs 183 
Auricle 169. 170 
Auripennis 182, 256 



Australian Odonata 208 
Axillena 257 

Haaal cells 163 

Basalis 228, 255 

Basal postcostal croaS' 

veiD 169 
Basilars 169 
Basilar space 163 
Bella 260 
BeloDia 255 
Berenice 204, 260 
Bibliograpby 215 
Bipuuctulata 234 
Birds feeding on O. 205 
Blastoderm 191 
Brain 181 
Brevistylus 241 
Bursa copulatrix 186 



Calli, axillary 163 
Oalopterygine 207, 208. 

209. 211, 219. 220, 227 
Calopteryx 161, 162, 164. 

171, 182, 185, 186, 190, 

195. 198, 201. 209, 220, 

225.227 
Ganuibalism 177 
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Cardinal cell 185 

Cardo 157 

Carina, abdominal, 169- 
170, latero- ventral me- 
tathoracic 160, mid- 
dorsal thoracic 159 

Carolina 255 

Celithemis 224, 261 

Checks to increase 204 

Chorion 190 

Chyliflc ventricle 177 

Circulatory apparata8l78 

Civile 236 

Clara 166 

Clepsydra 206. 248 

Clypeas 156, 193, 197 

Coloring 187, 203 

Combativeness 184 

Condi turn 234 

Congener 229 

Constncta 171, 182, 249 

Convex and concave 
veins 168 

Copulation 188, 190 

Cordulegaster 162, 209, 
222, 226, 246 

Coidulegasterins 207, 

208, 209, 210, 213, 219. 
223 225, 246 

Cordiilin» 207, 208,209. 

210, 213, 220, 223, 226, 

250 
Corrupto 264 
Costa 163 
Coxa 161 
Credulum 240 
Crenata 248 
Crocothemis 209 
Crop 176 

(^yaiiea 180. 200, 201, 256 
Cynosura 252 

Deplanata 258 
Depressors of wings 173- 

175 
Depressum 178. 184, 203 
Development 190--J04 
DiHstatops 162 
Did V mops 2-23, 226, 250 
Diffinis207 
DimidiatH228 
Dimorphism 187 
Diplax 1S3. 190, 196,204, 

209. 224. 262 
Dipterous pjirHsites 205 
Discoidal areolets 16.5, 

cells lf>S. triaii^le lf>5 
I)iscol«»r vJ^Ti 
Disjiiiicta 'Si\ 
DisparoiuMira *201) 
I)istril)iitiouJ0.l-10.2G7- 

I)iv:»jrui)s 'J.'iS 
DiiloiiHMlrs foetlin^ on (). 

20.') 
I><)initia 264 



Dorsal vessel 178, 196 
Dorsum of thorax 159 
Dromogomphus 222, 245 
Durum 236 

Egg 190. 204, 206 

Eiisa 261 

Embryonic development 

190-5 
Enallagma 189, 209, 212, 

221,236 
Endophytic oviposition 

189 
Endoskeleton of head 

158 
Enemies 205 
Ephemerina 210-11 
EpiiBscbna 182, 222, 226, 

246 
Epicordulia 223, 227, 251 
Epicranium 155, 197 
Epistoma 156 
Eponina 261 
Epophthalmia 251 
Eremite 206, 248 
Erroneus 246 
Erythromma 220, 234 
Ethiopian Odouate 208 
Euphfea 202, 209, 210, 212 
Eurina229 
Excretory organs 178 
Exilis 243 
Exophvtic oviposition 

189 
Expiratory muscles 176, 

181 
Exsulans 189, 238 
Extensors 172 
Exuste 258 
ExuvisB 203 
Eyes 154, 183, 194, 195, 

197 

Facets of eyes 155, 183 

Fat 178 
Femur 161 

P>rtiii2sation 188, 191 
Filaria 205 
Filosa 253 
Flavescens 209. 254 
Flavida 257 
Flexors 171-2, 173-5 
Fonscolombia 222. 226, 

247 
Fontium 233 
Food 177 
Foramen, post -cephalic 

1.58 
Forcipata 200. 230, 231 
Fore-^rut 176 
Fossil forms 207. 209-10. 

211 
Fr(ms 1.55. 1.56 
Front.'il vesicle 1.56 
Front -head 19: J 
Fill era I process 172 



Farcillata 247 
Fa8ca204 

QtntklSS 

Oenitelia 184-87, 199 

Geographical diatriba- 

tion 206-9, 268 
(Geological id. 209-10 
Qeorgina 251 
Gerephemera 200 
Germinal band 193 
GomphsMchna 1^2, 2261 

247 
GomphinsB 207, 206, 209. 

212, 213, 219. 221, 22S, 

241 
Goniphus 161, 162. 167, 

178, 187, 209, 222, 225. 

242 
Grand is 201 
Gula 156 

Hageni 237 

Hagenius 221. 225, 241 

Hamate 230, 231 

Hamule, genitel 185 

Hastetum 240 

Head, skeleton 154-8^ 
muscles 171-2, nerves 
181-182, development 
193,4,5,7 

Heros 182. 246 

Hetferina 164. 187, 188, 
220, 225. 228 

Hibernation 204 

Hind-gnt 177, 201 

Holotania255 

Humeral stripe 161, su- 
ture 159 

Hybridization 188 

Hymeniea 254 

Hymeuopterous parasite 
205 

Hypertrigonals 169 

Hypertrigonal space 166 

Hypopharynx 158 

Illinoensis 251 

Incesta 257 

Inequalis 232 

Iner8 240 

Inferior appendage 170. 

198-9 
Intacta 282 
Intelligence 184 
Internal triangle 16o 
Interposed sectors 169 
Intestinal parasites 205 
Irene 234 
Ischnnra 187. 189, 190, 

204, 209, 212, 221, 239 

Julia 258 

Juneea201. 207. 248 
.Tunius 189, 195. 249 
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L«biuin 157. 172. 194, 105, 

197 
lAbrum 156.171.184,108 
LacerHta255 
Lmniiiia. anterior 185, 

valvar 170. 186, 190 
lateralis 252. 
Lateral lobes 103 
Ugn 161. 103, 106. 107 
Lepida 253 
Leptetrum 255 
Leates 160. 162. 180. 200, 

201. 200. 210,21^^,220, 

225. 220 
Leucorhinia 207. 224. 262 
Libellula 162. 171. 170, 

190. 105. 202, 224. 255 
Lil^llulidie 213. 210, 226 
LibcIluliDie207,206,200, 

210. 220. 223. 227. 254 
Life, length of 100, 105, 

204 
Linearis 253 
Lobe, genital 186 
Locomotion of nympha 

202 
Longipennis 183, 265 
Longipea 250 
Lydia 257. 250 

Macrumia 223, 226. 250 
Maculatus (a). 173. 182, 

227. 246 
Maipighian tubules 178 

19i» 
Mandibles 157. 171-172, 

103, 5. 7 
Mask 195 

Maxili«157, 172. 193,5,7 
Maxillary palp 157 
Median cross-veins 160. 

sector 163, S|)ace 163. 

vein 163 
Memhranule 168 
Mesepinierun 160 
MesepiHtcrna 150, 197 
MesiiifniepiHternuni 150 
MemmternuDi 160 
Me^Mtignia 161. 180 
Mes<»themis 195, 225, 265 
Mesotliorax 1.59. 197 
Meta.Ht4*rnuni 160 
MetaNtignia 161, 180 
Metathorax 150. 197 
Metepimcnin 160 
MetcpiNteninni 100 
Metinfraepinteninu) 160 
Micrntbyria 204. 224. 260 
MicrunicruN 212 
Micronynipha 239 
Micropylf 187, 190 
Mid-gut 177 
MigrHtory nwarms 206 
MinutiiH244 

Motor nerve endings 183 
Moulting 195.203 



Mascles 171-6, 199 

Nievias 242 
Nannothemis 224, 260 
Nasas 156 

Nearctic Odonata 206 
Nehalonnia 212. 220. 234 
Neotropical Odonata 208 
Nervous sjrstem 181-4, 

106.202 
Neural canal 161. 175 
NeurocorduHa 223. 292 
Neurotbeniis 187 
Nodal sector 163 
Nodus 163 
Nymph 154, 105-203,212, 

225 

ObsoleU 252 
Obtrusa 263 
Occiput 156 
Ocelli 156. 105, 197 
Odonata 153 
Oesophagus 176 
Ophiogomphus 221, 225, 

242 
Optic ganglia 181 
Oriental Odonata 206 
OmaU 261 
Orthetrum 200 
Ortholestes 166 
Ova 187 
Ovaries 186 
OvipositioD 188-00 

Pachydiplax 225, 265 

Palaearctic Odonata 208 

Palp, labial 157. maxil- 
lary 157 

PanUU 170, 200, 223. 227. 
254 

Parasites 205 

Parvulus 242 

Penis 185 

Perithemis 224. 264 

Periina 210-11 

PeUlura 186. 212. 221 

Phytogeny 210-14 

Plagiatus 244 

Platephemera 200 

Plathemis224, 250 

Pleura. al>dominaI 160. 
108. thoracic 150-60, 
197 

Plumbea 256. 257 

Pollutum 239 

Polynesian Odonata 208 

Posita 235 

Postcosta 163 

Postcostal space 163 

Postcubiuls 160 

Postnodals 169 

Post nodal sector 169 

Posttriaogular cells 165, 
168 

Prenubila 258 



Preaenratioo of speci- 
mens 214 

PriDcops 251 

Principal sector 163 

Prooera 253 

Pronators 173-5 

Protamphibion 211 

Prothorax 158. 197, 212 

Pruinoseness 203 

Psendopupillie 183 

Pterostigma 168 

Puella 185 

Pulchella 170. 182, 190. 
195, 106. 202, 250 

Putrida 232 

QuadrigQttata 247 
Quadrilateral 164 
Quad rimaculaU 206, 200. 

258 
Quadrapla 256 

Bamburii 204. 239. 240 
Bear of eyes (or head ) 155 
Beceptacula seminis 186 
Rectal glands 201. tra- 

cheal-gills 201 
RecUngularis 231 
Rectum 177, 201 
Relationships 210-14 
Reproductive organs 

184-8 
Respiration 180-1. mns- 

clesof 176.181 
Respiratory apparatus 

178-81. 199-202 
Rhinarium 156 
Rhinocypha 160 
Rubicundula 262 
Rupinsulensis 242 

Salivary glands 176 

Saucium 235 

Seasonal distribution 267 

Sectors 163, 164, 169 

Semiaquea 252 

Semicincta 263 

Semi faaciata 258 

Sense organs 183-4 

Serosa 193 

Sexual differences 154, 

170, 184-7 
Sheath of penis 185 
Short sector 164 
Sides of thorax 150 
Sight 183 
Signatum 238 
Simplicicollis 195, 2fi5 
Siae. range of 204 
Skeleton 154- 171 
Somatochlora 207, 209, 

223.227.253 
S()edes, number of 207-8 
Spermatozoa lb5 
Spider fet^ding on O. 205 
Spinosus 245 
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Spiracles, abdominal 170, 
179, 202, thoracic 161, 
180,202 

SpoDsa 189 

Stenopblebia 168 

Sterna, abdominal 169- 
70, 198. thoracic 159 60 

Stipes 157 

Sabcosta 163 

Subcostal cross- veins 169 

Stibmedian vein 163, 165 

Snbraen talis 172 

Sabnodal sector 163 

SnboBsophageal ganglion 
182 

Subtriangular space 165 

Sabulicornia 210 

Superior appendages 170, 
106. 212 

Supinators 174-5 

Supplementary sectors 
169 

Snpra-cesophageal gang- 
lion 181 

Supratriangnlars 169 

Supratriangularspacel65 

Suture, humeral 159, Ist 
and 2d lateral 160 

Sympathetic nerves 184 

Sympetrum 262 

SympycHR 204 

Synonymic chancres 269 

Tachopteryx 212, 221,241 
Tteniolata 250 
Tarsophiebift 162 
Tarsus 162, 196. 198 
Taste, organs of 184 



TelsoD 169 
Temperature, effects of 

204 
Tendons 171 
Tenera 265 
Teneial 203 
Temwrs 174-5 
Terga, abdominal 169, 

198, thoracic 159 
Testes 184 
Tetragoneuria 223, 227, 

252 
Thecaphora 246 
Thorax, skeleton 158-69, 

muscles 172-5, nerves 

182, development 193, 

195, 197 
Thoreyi 241 
Tibia 161 
Tibialis 233 
Trachea? 178 9. 196, 199- 

•200 
Tracheal -gills 194, 196, 

198,200-2 
Tramea 170, 223, 227, 255 
Transversa 250 
Transverse abd. carinie 

170 
Trianele 165, 213, sectors 

of 164 
Tricolor 225 
Trimaculata 180, 180, 

190.259 
Trochanter 161 
Tuberculatum 240 

Ultra-nodal sector 169 
Uncata 230 



Unguicalata 230 

Vagina 186 

Valve, genital 186. 199 

Valvnlar process 186 

Vas deferens 184. 199 

Vastus 245 

Ventral plate 191 

Vertex 155 

Verticalis 189, 190. 196. 

239,248 
Vesicle of penis 185 
Vibrans 257 
Vicina 264 
Vigilax 232 
Villosipes 244 
Vinoss 247. 267t 
Violacea 189, 233 
Virgo 185, 190. 205 
Vitelline membrane 190 
Vulva 170, 186 
Vulvar lamina 170, 186. 

199 

Water in which tiympha 

live, nature of 204 
Weights of O. 173 
Wing-covers 197. 199 
Wings 162-9, 173, mas- 
cles 172-5, 199 

« 

Yolk 191, 193, 194 

Zoogeographical provin- 
ces 208 
Zygoptera 219, 225 



■ <•» I 



EXPLANATION OF PLATES. 



Figs. 



PLATE n. 

3-6. Profile views, leftside, of the external genital organs on the ventral 
surface of the second abdominal segment of the males of Dipiax 
itemicincta. vicina. rubicundula And obtmaa. Seen when the insect is 
turned upside down, al anterior lamina. t6^ internal and ehh ex- 
ternal haniular bmiich. gl genital lohe. vp vesicle of the penis. 

7. Labium of imago. 8 of mature nymph of Cafopteryx macuJata. $m sub- 
men turn, m subglossa?, ml median lobe, U lateral lobes, tp terminal 
palp, a half of nientum?. 

9, 10. Half of the front portion of labium of very young nymphs of Atuu 
juniiut and LibflUiln pulcheUa. letters as before. 

11. Front view of heHd of Oomphus exilis. 

12. .V nearly horiswntal section of the thorax of AMchna constricta showing 

the wing muscles. ' 
Fiir. 13. Kijilit si«le of the thorax of Hetxrina americana. 

PLATE m. 

-M, -I n.irHiil viewsof ternniKii ahdotninal appendagesof the males of va- 
rious s|H*ci«'s of Lestt'.H. The riulit superior appendage is omitted. 



Fiif. 



Figs. 

Fig. 
Fi«. 



Fius 
Fius. 
Fijrs. 



11 






23. 2«1 



!)(»r><:il vifws of the superior appendages of nialt^s of Enalligmn 

IlfUjeni and dirarjnna. 
'V2. Profile vit'ws riiiht side, of the ternnnal abdominal api>endages 
«)f the nuiles of various species of Enallagmn. 
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Noteii on Bees, wllh Deiierlpllons of New Speelcs. 

BY CHARLES ROBERTSON. 

Pronoplfi florldanas 9-— Black, opaque, flnit segment of alKlonieii 
Hhining; head and thorax densely and finely pnnctnred; nietathorax tnincate. 
the diNc coarsely reticulate<l, abdomen impanctate : flagellum testNcettus beneath : 
a s|K>t on clypeas, sometimes wanting, a spot on each side of faci', extending 
half its length above clypeus, two spots on collar, tubercles, a spot on tegulsp. 
and Inusos of all the tibi», pale yellow ; apical joints of tarsi testaceous. Imse of 
hind imir whitish : wings hyaline, nervures ti'staceous, stigma and tegulsp dull, 
recurrent nervures uniting with transverse nervures, or slightly before them, 
length fy iMm. 

Hah. — Florida; seven »i)ecimen8 % taken in Citrus County. 

This .s|>ecMes closely resembles P. (tffiniJ* Sm. It is distinguished 
from that s))ecie8 by its somewhat smaller size, its clearer wings, 
|mler ornaments, by having the sp>t8 on the fac*e more elongate and 
the hind tarsi whitish at base. 

Proisoplfi fl«ininlp^fi 9.— Black; the punctures rather coarse, more 
dense on head than on mesothorax; metathorax not truncate, enclosure rugose; 
a trianieular s|K>t on each side of face, two spots on collar, and tubercles yellow ; 
first, and bsKe of second segment of abdomen rufous; legs, except bases of an- 
lerior and middle |)air fulvous; wings except bane dusky, stigma and tegule 
black, flrtit and second snbmarginal cells each receiving a recurrent nervure near 
its a|H>x. liength 7 mm. 

Hah. — Florida ; one s|)ecimen taken in Citrus County. 

This H|)ecies closely resembles J\ nelumhoni* Rob. It is distin- 
guished by darker untenme and teguhe, more sparsely punctured 
mesothorax, and es)>ecially by itu fulvous legs. 

AiidreiiM rrntiriil 9. — Black, shining: clypeus rather coarsely and 
s|wirscly punctured : clothed with short, thin, pale pul>escence, on the Nidc>s of 
the fact' and vertex the pubescence inclines to (M'hraceons; process of labrum 
small, triangular, truncate, a|H*x of mandibles rufous: tnesonotum and scutellum 
shining. sparHcly punctured, cl<»tlied with pale ochrace<ius pulH*scence. which is 
short and thin, except on the sides; metathorax truncate, with long pubescrence 
l>elow. encloRurf on the disc strongly rugose, but not enclosed with a salient rim ; 
wingH fulvo-hyaline with a strong violaceous reflection, the a|>ex cloude<l, ner- 
vurcH and stignm tCNtaceous, tegular dull; legs with <K'hra4-eonH pnliescence, the 
Ursal jointH within with fulvous puliescence: apical joints of tarsi ferruginous; 
aMonien -hining, rather coarsely puncture<l, apical margins of regnients 2-4 de- 
presiw^l nearly to the middle, the pubescence so short and thin that the alxlomen 
ap|)earK bare, except the anal fimbria, which is dull fulvous. Ix>ngth 10 mm. 

% . -UcMembirH the female, but the hesd and thorax are more closely punctured 
and with the pul»escence longer, more dense and more fulvous, the alnlomen 
more ^i»s»rMely and finely punctiired ; antenna* long, thin! and fourth joints sub. 
equal : wingH paler; sixth ventral S4>gment with a conspicuous reflexed dentiform 
angle on each side. I/ength 8-10 mm. 

Hah, — Illinois; thirty-one female, twenty-three male sjHJci mens. 
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Calllopsis eomposilarnm 9 -—Black; opaqne; face below aDtenne 
rather sparsely and coarsely panctared, shining; vertex finely and densely poDC- 
tared; mandibles rufous. labrum shining, truncate; flagellum dnll testaceous 
beneath ; pubescence on vertex and thorax above short, griseous, elsewhere thin 
and pale; mesonotum and scutellum densely and somewhat confluently puDc- 
tnred ; wings subhyaline, ncrvures and tegule exteriorly testaceous; legs black- 
ish, anterior and middle knees with a yellowish spot; apical joints of tarsi 
ferruginous; metanotum with short longitudinal ridges on the disc; abdomen 
depressed, opaque, except in middle of first segment, where it is shiuing and 
impunctate, densely and finely punctured; broad, depressed, apical margins of 
segments dull testaceous, apical segments subfasciate with very thin whitish 
pubescence. Length 6 mm. 

Hah. — Illinois ; two specimens. 

Calliopsis solldaginis 9-~Black, nearly opaque, clothed with thin, 
pale pubescence, that on vertex and thorax above inclining to ochraceous; head 
with rather coarse, sparse punctures, more fine and dense on vertex; mandibles 
rufuus, flagellum testaceous in the middle beneath; mesothorax rather closely 
and coarsely punctured, slightly shining; disc of metanotum with fine longitu- 
dinal ridges; wings subbyaline; nervures, stigma and teguls testaceous; legs 
blHckish, anterior and middle knees with a yellow spot, posterior tarsi pale tes- 
taceous, apical joint fuscous; abdomen shining, finely punctured, very sparsely 
on first segment, depressed apical margins dull testaceous. Length 6 mm. 

Hah. — Illinois ; one specimen. 

This species is less opaque and less densely punctured than the 
preceding. It is more densely punctured and less shining than C. 
alhitarsis Cr. 9 • 

Nomadn bliiignata Say. 

In Proc. Ent. Soc. Phil, ii, Mr. Cresson described as new species 
N. aniceiWy N. depresm, N. viaculaiaj N. obllterata, N. perplexn, N. 
pygmcea^ and undertook to characterize N. hlsignaia as distinct. 
Under N. maculata he says the variant forms may prove to be va- 
rieties of either americana Kirby, valida Smith, ruficornU Linn., or 
hmgnata Say. In his '* Catalogue of the Described Hymenoptera 
of America north of Mexico," the above species are referred back 
as mere varieties of N. bmgnaia Say, and with them are referred 
N. americtnia Kby. and valida Sm. The (»ruaments of the bmgnaia 
group are described in great detail, but, on account of the failure tr) 
discover certain structural characters, the cHbrt to separate the sj)e- 
cies luus proved hopelei>s, and the accumulation of specimens iias 
seemed to prove that the forms are only varieties. I am not pre- 
pared to paf?s upon all of the originally proposed new species, but 
give the results of my study of the group as based upon specimens 
taken by myself in my own neighborhood (Carlinville, Ill.j. 
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Mandibles bidentate M. macnlala. 

Mandibles simple. 
Fourth Joint of antennn nearly twice as long as third, seen from beneath, 9 

abdomen 7-spotted N. oressonll 

Fonrth Joint of antennie hardly longer than third. 

Lost al>doroinal segment of % bifld, abdomen of 9 4-spotted N* Mijrl 

Last ahdominal segment of % entire, abdomen of 9 7*4potted. 

Male unknown, abdomen of 9 not spotted N* Ineeria* 

IVomada maealata Cr. 9''— ^A°<libl®s bidenUte, fourth Joint of an- 
tennie little longer than third or fifth ; head and thorax densely and coarsely 
punctured, abdomen shining, rather sparsely and finely punctured; ferruginous, 
apex of mandiblefi, about the base of the antennn, about ocelli, cheeks behind, 
line in middle of mesoDOtum, broader line on motathoraz, bases of coxie. and 
sutureH of thorax generally, bases of femora, hind tibiie within, hind metatarsi, 
base of alKioroen and apical margins of segments above and beneath, more or 
less black or fuscous: wings dusky, with usual pale lunule, nervures blackish, 
titigniH dull ferruginous, tegulie pale ferraginoas, spot on each side of segments 
1-5 yellow, those on last two segments small and rounded, or wanting, or, as in 
one 4|>ecinien, only a small spot on each side of second. Length 7-8 mm. 

% .— Antennal Joints and mandibles as in female, head black, mandibles, ex- 
cept tip8. clypeus, inferior orbits extending narrowly on sides of face as high ss 
iPAertion of antennv yellow, scape dull yellow beneath, fiagellum pale ferru- 
ginous, with a fuscous line above more marked towards base; spot at summit of 
eyes. Mmietinies wanting, ferruginous or yellow ; thorax black, line on collar 
mure or less interrupted, tubercles and tegule ferruginous or yellow; mesonotum 
hlark. Hometinies with two or four longitudinal ferruginous lines, s<:utellum en- 
tirely black or ferruginous, or with two ferruginous or yellow s|iots. poNt*scutel- 
luni black, ferruginous or yellow; pleura black, sometimes with a large yellow 
or ferruginous s|H>t IksIow. with or without a small ferruginous s{iot above it; 
wingfl hyaline, apical margins clouded ; legs ferruginous, sometimes varied with 
yellow, femora ni<»re or lew black at l>ase lieneath, es(»ecially the posterior pair, 
hind tibia' sometimes fuscous within; abdomen ferruginous; base, bamil and 
sometimes apical margins of segments fuscous, l»and or two spots on first segment, 
often wanting, and transverse bands on remaining segments, more or less in- 
terrupted on the diM'.. yellow, apical segment bifid. Length 6-8 mm. 

JIab. — llliiioi**; toiirteen female, thirty-two male specimens. 

Xoin«d« rrenMonil 9. —Mandibles simple; fourth Joint of antennie 
nearly twice as long as third ; dull ferruginous, antennsc fuscous above. a|)ex of 
mandibleH. nhout antennie and ocelli, cheeks (msteriorly. sutures of thorax, me- 
dian stri|K> on niesonotum and on metathorax, broad band from wings to middle 
coxie, hoM's of femora and hind metatarsi, base of abdomen and apical margins 
of segments black or fuscous; wings hyaline, marginal cell and apical margins 
cloude<l : ulMlomeii finely puncture<l. segments 2-3 with a s|N)t on each side, 
fourth with two H|Hits on each disc, fifth with transverse spot, all yellow. length 
8-9 mm. 

^ .--Kewmhies the female; face 1m*1ow antennie, labrum, mandibles except 
ti{>s. ACHjHr l>eneatli and inferior orbits yellow; HU|>erior orbits ferruginous, fiagel- 
lum ferruginous, with a fuscous line above; mesothorax mainly ferruginous with 
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black markings; metathorax black ; anterior legs yellow, especially at the knees 
posterior pairs ferraginoas, femora at base beneath, more extensively on posterior 
pairs, and hind metatarsi blackish ; abdomen ferruginous, black at base ; spots 
on each side of segments 1-5, often wanting on first and anited on fifth, yellow^ 
sixth segment with a transverse spot, apical segment bifid. Length 7 — 9 mm. 

Hab. — IlliDois; four female, six male specimens. This is the 
var. 6 of Cresson's N, maeulata. 

Nomnda Integra 9 '—This species closely resembles the preceding, bat 
is distinguished by its antennae having the fourth joint no longer than the third, 
by its smaller size, the ferruginous color more pale, wings more faintly dusky at 
tips; abdomen with ornaments the same, but the spots pale yellowish, or whitish. 
Length 7 mm. 

% . — Apical segment of abdomen entire; head black, apex of clypeus, inferior 
orbits, scape beneath, mandibles, except tips, yellow; fiagellnm pale ferruginous, 
with a fuscous line above, wings faintly dusky at tips; thorax black, tubercles 
and tegulffi exteriorly yellow, sometimes two spots on scutellum yellow or ferru- 
ginous, anterior legs pale ferruginous, hind femora as usual largely black ; abdo- 
men pale ferruginous, black at base, segments 2-5 with whitish spots on each 
side, sometimes the spots are wanting, except on second and third, sixth with a 
transverse spot. Length 6-7 mm. 

Hob. — Illinois ; one female, eight male specimens. This is easily 
distinguished by its small size, equal joints of flagellum, whitish 
ornaments and entire apical segment of male. 

Nomada sayi 9 • — Mandibles simple, third joint of antennas shorter than 
fourth ; color ferruginous with the usual black marks characteristic of the group; 
segments 2 and 3 of abdomen with a rounded yellow spot on each side and some- 
times two small spots ou fifth segment. Length 5-7 mm. 

% .—Resembles the female ; apex of clypeus, inferior orbits, mandibles except 
tips, and labrum yellow; scape beneath and flagellum except line towards base 
above pale ferruginous, scape sometimes yellow beneath ; thorax black, tubercles 
and teguiie pale ferruginous; prothorax black, or with two ferruginous spots: 
scuteilum black, or sometimes with two ferruginous spots; legs pale ferruginous, 
hind femora largely black ; abdomen, except base, ferruginous, segments 2 and 3 
each with a yellow spot on each side, sometimes a small spot on each side of 4 
aud 5 and a transverse spot ou 6, apical segment bifid. Length 5-6 mm. 

Hab. — Illinois ; eight female, fifteen male specimens. This spe- 
cies may be distinguished from the preceding by its smaller siate, the 
4-8potted abdomen of female and the bifid apical segment of the 
abdomen of the male. 

Osmia coqjnnctoidett %. — This species closely resembles the male of 
0. conjunctd Cr. (= 0. i-dentaia Cr. % ). It is about the same size, but perhaps 
a little longer ; the same punctuation, also the two tubercles, one above the other. 
just above the insertion of the antemiav, the color more bluish or purplish ; the 
sixth sr^nient with hiteml teeth, which instead of being acute as in O. conjuncta 
%, are broad and obtuse and produced downwards; the middle lobe of this seg- 
ment more rellexed or carinate, truncate and slightly eniarginate, or rounded, 
apical seguu'iit as in 0, conjuncta. Length 8-9 nini. 

Hah. — Florida; five inale^ taken in Citrus County. 
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NoCea and Descriptions of Pselnphldfe, with Remnrks 

on the Sejrdniienldie. 

BY E. BRENDEL, M.D. 

Mods. Achille Raffray took for a diagnostical base of the genera 
of ihe tribe Tyrini the length of the last joint of the maxillary 
palpi, which necessitated the establishment of quite a number of 
genera consisting, until now, of a single species. Pytna Casey and 
Tynis do not differ by any other property. Hamottuf and Cercocerus, 
aside from the different form of the antennae, are differentiated by 
the length of that last palpal joint which separates Upoluna from 
CercoceruSy and takes Hamotus elongatus (Tyrua elongatiis Brendel) 
from Hamotus^ making a Cercocenis. I hope future discoveries will 
bring on a justification one way or the other. 

Tyehas ladovlelanns n. sp.— Form and color of T. UmffipalpuM Lee 
and somewhat larger; pabescence not long, sparse. Length 1.9 mm. Head and 
prothoraz like T. longipalpus. Elytra more convex ; antennal jointa rounded, 
viftibly longer than wide, fifth perceptibly larger, eighth as long as wide, ninth 
autl t«^nth transverse: the % anterior trochanters, near the coxal articulation, 
are urmfHl with a small conspicuous thorn ; melasternum tumorous in the middle 
before the |)oat«rior coxse, the tumor is divided posteriorly by a wide prismatic 
grodve, the two parts crowned by a targe mastoid sharp thorn ; first ventral with 
a deep digital impression, the last with a deep circular fovea near the apex, the 
posterior coxte mutually as distant as the width of the capital front; the third 
palpi joint as long as the last, the inner edge not angulate as the T. longipaJpus 
from Ohio. Illinois and Missouri, which latter has the metasternal tumor not 
armed, and the antennal joints not rounded, but oblong-conical. 

I»uisiana, Mississippi near the Gulf shore (Hugo Boltau). 

Tychan mlcroplhttlmns n. sp.— Unicolorous brown, coarsely, not 
deuM'iy pubescent, impunctate. Length 1.4 mm. %. — Form like T. puperulut. 
liead on tlie eyeline a.M wide as long, vertex but slightly convex, transversely, 
longitudinally straight and the supraantennal tubercles but little elevated ; eyes 
very far lielow the vertex, consisting of about eight facettes; antenna) longer 
than the head and prothorax ; palpi of the form of those of T. eognattu; the 
ItaM* of the pronotum with five or seven very small punctures ; anterior trochan- 
ter]} with a very strong, curved spine. 

(aiXon City, Col. (Wickham) The female is not known, and is 
perhaps without any eyes. 

Piielfipt rich its belongs to the Bythhms group, and should be placed 
between Tychm and 3Iaeh4BriieM. A change of the name MachizriteB 
(from jiaj^aifni a knife) into Machttrodes is unnecessary, as the tul)er- 
clet* of the second palpal joint are alisent in some European species, 
and present in our 3/. tycJioiden. 

TBANS. AM. ENT. HOC. XX. OCTOBKR, 1893. 



278 K. BRENDEL, M. D. 

The names Anopa and Typhloops being preoccupied, and Eusanops, 
proposed by Capt. Casey, means only ** nearly blind,'* I forged, by 
hard labor, the euphonic name Arianops (PI. IV, fig. 3), from dpc 
" very,*' d> " without,*' w7:<; " eye.'* 

Deearthron marinam n. sp.— Form like D. Brendeli, impanctate, pa- 
bescence white, moderately long, thinly distributed. LeDKtb 1.7 mm. 

The males differ from D. Brendeli (PI. IV, ^g, 6) by having the 
antennie not modified and the distal third of the intermediate femora 
simply compressed, forming a sharp ridge above, but no tubercle or 
spine as in D. exadum. From D, ahnorme it differs in the whole 
form, 

Golfview, Miss. : New Orleans, La. (Hugo Soltau). 

Dee«rthron scitrlfleat nm n. sp.— Has the form of D. $tiffmo»um. Length 
1.7 mm. Head with two large fovete on the eye-line, twice as far apart as 
either from the eye: two small pnnetures between the frontal tubercles, connected 
with the occipital foveee by a straight, faintly impressed line; prothorax sculp- 
tured with parallel longitudinal scars of equal length, each scar about four times 
longer than wide, fusiform, the base garnitured with a row of sharp punctures: 
elytral lines entire, ab<1ominal basal carina, including half the width, appear as 
a continuation of the discal lines of the elytra. 

Iowa, Cedar Rapids. 

Decftrthron seriepanctatam n. sp. Length 1.2 mm. % . Form, size 
and color of D. formiceti, but the head has the occipital fovefe very large, the 
frontal depression quite obsolete, the prothorax is less circular, widest rather 
behind the middle, the base wider and neck narrower; the elytra are visibly 
punctate in longitudinal rows, which are plainer on and near the sutural lines 
and on the lateral declivities; the pubescence is rather long and abundant: an- 
tennal joints decreasing in size from the base to the middle and thence increas- 
ing; the intermediate femur is not inflated as in D. formiceti, and as it is gauged 
from the middle, it does not present that enormous spine of D. formicetiy but 
simply two tubercles. 

Tennessee, H. Dike. 

Brynxltt fovewta Ixjc— Red-brown, elytra and legs brighter, impunctate, 
pul)escence very tine. I^ength 1.45 mm. Head large, frontal ridge angular, in- 
teranteintal spiice depressed, fovea circular; pul>escent and equal in size to the 
occipital fovete; antennee slender, joint 1 cylindrical, twice as long as wide, 2 as 
wide JiH 1, and one-half longer than wide, the following ones much narrower. 3 
and .5 twice as long as wide; 4 and 6 shorter, 7 still shorter ; 8 as long as wide, 
9 and 10 trapezoidal, increasing in width and length ; prothorax wider than long, 
all fovete very large, pubescent, and fully seen from above; elytra confuse«lly 
fiiintly punctnlate; abdomen % with the first dorsal one-third as long as wide, 
the cariuje including one-luilf of the surface within the border, the middle of 
the p(>sterior end raise*! from the base of the second, so as to form a triangular 
oiM'uiii^ : the second segment not produced as in li. lielfragei. hut similarly trans- 
versely (h'prc.s^cd 111 its Ir.ise ; the third i>< not mo«lified ; the posterior tibiae are 
not dilated. 

Suit Lake, Utah. 
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Bryaxit Belfragei Lee. has the second dorsal segment of the male 
excavated or depressed ; the depression, deepest at the base, takes in 
half the width of the segment, arcuate, indefinitely limited and 
shallow, and in the middle of the depression there is a carina rising 
from a small bilobed basal elevation. 

Brjraxls ejrllndrartas n. ip. % .— Piceous black, impanctate, thinly pu- 
l>esrent, elytra dark red ; antennn, palpi and legs brown. Length 1.4 mm. 
Head with three equidistant, equal, large, spougipubescent fovee, not more dis- 
tant mutually than their diameter; protborax wider than the bead, convex, 
lateral fove« not larger than those on the vertex, circular not fully seen from 
above, median fovea very small ; the base twice as broad as the neck ; elytra 
rather convex, thinly and minutely punctulate. shoulder width not exceeding 
the width of the protborax, tip twice as wide as the base of the protborax ; dis- 
cal lines very long, convergent ; first abdominal dorsal segment two-fifths as long 
as itA width, with long divergent, at the base closely approximate carinn ; an- 
tennie (PI. IV, fig. 18) nearly as long as the head, protborax and elytra together, 
all the joints cylindrical, none less than twice longer than wide, the fifth three 
times longer, the last as wide as the first, three times longer, and as long as the 
three {»enuItimato together; the middle tibia spurred before the tip, and the coxie 
armed with a curved thorn. 

North Illinois. The $ I have associated with this species. 

Bryaxis Jacilis Casey, according to the author's testimony by kindly 
naming a 8|)ecimen for me, is nearly related to B. divergetis, from 
which it differs by being narrower across the shoulders and the elytra 
impunctate. 

Bryaxis depresnlfVons n. 8p.--Piceou8 black, impunctate, pul>e8oence 
short, Hparse, elytra red, with a dark brown basal fascia at the humeral calluses; 
legA. antenna* and palpi red. length 1.3 mm. Head (PI. IV, fig. 17) from the 
month to the base longer than wide, prognathous, from the base to the frontal 
declivity one-half as long as the head is wide, eyes included ; the front trilobed 
or deeply bisinuate; the lobes elevated, leaving two furrows, each of them con- 
necting the large occipital fove«. which are nearer to the declivity than to the 
base, the larger medial elevation connects the occiput with the frontal declivity, 
the lateral elevation punctured, the declivity |>erpendicular, bearing at its 
bottom a tratisverse oval pubescent H|K>t like B. compar ; clypeus and labrum 
siniplc and nearly horizontal; antennie with the first and second Joint as thick 
as the last joint, eighth, ninth and tenth trapezoidal, very transverse, the inter- 
mediate globular or oU'onical in the third and fourth, about half as wide as 
the necond ; elytral discal linen convergent, the al>dominal basal carime short, 
including one-third of the segmental width. 

California, Ahimeda County (Chas. Fuchs). Three females, which 
ought not to be described, but their |)cculiarities which might lead 
to the discovery of the males. 

BryaxU atrnpar I^ec. is identical with B, fratidscafia Cai*ey (tesU 
Ca>ey ). 
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Bryaxis Wiekhainl n. sp. — Uoicoloroas, ferrugiuoas, impanctAte. 

Length 1.4 mm. Head, frontal margin triangularly produced, bearing the cir> 
cular pul>escent fovea, which is equal with and less distant from the occipital 
foves as the latter are mutually ; antenne? % (PI. IV, flg. 19) longer thaD the 
head and prothoraz, joints 1 and 2 equal, obeonical, large, third and fuarth very 
small, globular, as large as the seventh or eighth ; the fifth largest, longer than 
wide, as thick as the last joint, with a perforate large fovea nnderneath, truncate 
at the tip, the sixth in form and size equal to the second : ninth and tenth ob- 
eonical. longer than wide, not quite as strong as the sixth ; the last as long as 
the ninth and tenth togther ovate acuminate; prothorax very convex, the foven 
not fully to be seen from above ; elytra with a subhnmeral fovea on the declive 
side, slightly elongated backwards ; abdominal carinse including one-third of the 
segmental width. 

9. — Antenufe not longer than the head and prothorax, the fifth and sixth are 
not as large, and the third, fourth, seventh and eighth not as small as in the % ; 
the fovea of the fifth joint, however, is present, though a very small puncture. 

From CaSon City, Col., discovered by H. F. Wickham. 

Batrlsns sinaatlfVons n. sp.— Brown, elytra and legs red, tarsi and 
palpi yellow. Length 1.8 mm. Head orthognathous. vertex as long as wide, 
quadrate, sides parallel, edge extremely finely carinate, front broadly arcuate: 
disc scabrous, with two small nude punctures in the eye-line, mutually four 
times as distant as either from the eye ; no circumambient sulcus ; front ( PI. IV, 
fig. 5) declive anterior to the antennal line, the short declive part bisinuate, 
leaving in the middle a black, shining, sharp-pointed tubercle, and at each side 
a pendant, cylindrical, squarely truncated pee, crowned with short yellow hair; 
the clypeus rises from the labial base as a straight column crowned by twodiver- 
gent tufts of hair, the lateral wings are edged and gradually more reflexed to- 
wards the upper lateral angle, which is turned straight forward, appearing from 
a side-view as a sharp horizontal spine; antennte, joint 1 cylindrical, curved, 
three times longer than wide; 2 not much narrower oval. 3-8 equal in width, 
gradually shorter. 5 little stronger, 8 transverse, 9 transverse, wider, 10 twice as 
wide as 8, globose, the underside with the basal half sharply excavate, 11 not 
thicker ovate-acuminate; prothorax trisulcate, trifoveate, basal thorns large, 
sharp, continued anteriorly and posteriorly by short carince, in the middle be- 
tween the hiise and the medial fovea is a distingued carinse; disc im punctate : 
elytra broad shouldered, the lateral ciillus not armed, on the declive sides a con- 
spicuously impressed line rising from a subhuniernl fovea; last palpal joint 
men iscus-shaped. 

9.— Clypeus faintly trilobed, continuous with the front, tenth antennal joint 
small. 

Meni|)liis, Teim. (Hugo Soltau). 

BatriHiiM clypeonotnA n. sp. — Dark umher-brown elytra: legs, palpi 
and elul) of the untenuie red. Length 2.2 nun. %. Head prognathous, vertex 
<|uadnile, not .'irchetl in front, sides panillel edged, fovea small, nude, widely 
distant, grooves not deep, not connected in front, dise punctate. roof-sha|)ed and 
carinate in the middle, margin densely puix'tate; frontal marpin (PI. IV, fiji. 4) 
oil the declivity broadly arcuately bil(»hed ; in the middle of the interantennal 
excavation .ire to he seen two hhick teeth, rather far apart; clypeus slightly 
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csrinate in the middle of the rather broad tubercle, crowned with the usual two 
pencils of yellow hair, lateral upper anjtle of the wingH largely reflexed, forming 
a three-edged pyramid, curved forward, one edge \n formed by the lateral edge, 
the other by the upfter edge of the clypeus, the third runs at the outside back- 
wardii to the base of the antennn; labrum emarginate, granulate; antennsp: 
joint 1 twice as long as wide, flattened a)>ove. the flat surface divided longitu- 
dinally in an upper part smooth, shining, and a lower part granulated ; 2-3 cy- 
lindriral. slightly narrower at their bases, 8 traiiRverse. 9 ovhI or thickly leiuir- 
uUr. 10 globose, not foveate, 11 not as thick as the tenth, ovate acuminate, not 
longer than the ninth and tenth together: prothoraz trisulc^ite, bicarinate from 
the middle to the tubercle, which is large acuminate and carinate anteriorly and 
p<Mteriorly. the middle of the ImHe carinate : elytra punctate, base trifoveate, 
humeml callus acute ; flrst dorsal segment one-third as long as its width, basal 
imprcKoionM deep, carinuls one*fifth apart; posterior tibie with a thick spur near 
the tip inside. 

PoTichatoula, La. ; a single specimen (Hugo Soltau). 

Trimioplt^eiaM? pArAbollciiN n. sp. (PI. IV, fig.7;~Brownish yellow 
pul>eHcen<*e Hnc. dense, not as convex as T. ob$oletut. Head wider than long, an- 
tennal tubercl«*M prnniinont channeled, sulcus broadly parabolic connecting the 
pnU^scent fovea*, luise angularly impresae<l, but neither sulcate nor carinate, neck 
rather thick: |»alpi small, haitlly longer than the second antennal joint: an- 
tennie : joint 1 rather short, 2 obovoidal large, 3-7 small globular, 8 slightly 
trHUHvcrse, 9 as long as 8, and three times wider, 10 longer, and three times 
wider. 11 wider ovate: pntthorax wider than long, luteral foveic Hi>en from above, 
connecting muIcuh. angulated in the middle, base minutely punctured; elytra 
nearly qtuKlrate, the sutural basal ))unctureH not farther a|iHrt than the lines; 
discal foveie deep, with a short elongation as long ns one-fifth of the elytral 
length : (lorsal segments all nearly equal in length, buKc not cirinate: ventrals, 
the second but little longer than the third; legs: the anterior thighs stronger, 
middle troclninter armed with a conical thorn. 

This is a <i()iil)ttiil member of the genus TS-imiopleHiuSy and does 
not eoin|)are more favorably with any other genus. 

KiiplertilM eloniCAtUM n. sp.—Form an<l sculpture resembling Euplectus 
con/lurnM. but more robust. Length 1.4 mm. Head of the male shorter, more 
tmnHV(>rMc, no fnmtal transvenw^ sulcus an in E. c(m^uen$, otherwise like it in 
Hculptiirc : prothonix nearly as wide as the head, much wider than in eonjluem^ 
impunrOitc. widcnt in the anterior third, where it is more angularly rounded 
than E conJlHrim. and therefore ap|H.>aring more transverM'; elytra impunctate, 
MUtunil lilies arcuate, diMOil lines reaching to half the length of the elytron; 
alMloiiicti iiurrower than the elytra, side iwrallel. impunctate ; ventral % sexual 
marks dittVr from E. eouflnrnM. having the fifth ventral not modified, the nixth 
or p'MiultiiiiMte d(e|>Iy foveate in the middle, the last loK<*n-shaped and carinate, 

Knuii (Mwsfnut Kiilge, Pa. (Jerome 8i!hmitt). 
I consiiU'r tliis sjH*eifs, with K. confluent a\u\ cnUJornicm^y as cli- 
nnitical raci's of IVnnsvlvania, Illinois and California. 

Rh€*:vliiM H€*lilllllti n. up. Ferruginous yellow, impunctate, pulNiicence 
fine, more rccunibent. I/<*ngth 1.3 mm. He^id more convex, the (xrciput carinate 
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Id the middle, not sharply edged at the posterior declivity, the froDtal marino 
transversely depressed and broadly angnlate in front; proihoraz (PI. IV, fifr. 20) 
with the sides slightly sinuate and mutually convergent in an angle of 72^ an- 
teriorly, in the middle arcuate and nearly straight thence to the base, which 
latter is as wide as the length of the prothoraz : the fovea and grooves as in JB. 
inaculptus ; elytra with a basal elevated margin. 4 puncture and indications of 
four lines, the third the longest 

Discovered by P. Jerome Schmitt in Pennsylvfinia (Henry Ulke, 
ibidem). 

Our species of Faronua^ from the Pacific coast, Sharp and RafTray 
declare identical with Sagola Sharp; and Sonoma eavifrona Casey 
identical with Sagola parviceps Maklin. They seem to be widely 
distributed from Alaska (from whence I have the largest specimen, 
which is as long as F, toluUz Lee.) to San Francisco. Our Faronus 
tolulce, considered by LeConte a doubtful Faronua^ seems to be 
neither Sagola nor FaronxiSy and will be investigated by M. A. 
Raffray. 

Euplectus rufipes Lee. (PI. IV, fig. 9) is said to be a convex form. 
The figure of a specimen from Iowa agrees with Casey's description, 
but is a true Euplectus, not resembling a Trimium, Which is the 
true form? 

" Aeniais (Desimia) dispar Sharp, described in the Biologia Cen- 
trali- Americana, was discovered by my friend, Mr. A. Bolter, in 
Arizona." 

Remarks on the ScydmcEnidcE. 

Scydma^nus gracilis Lee. is not a Scydmcenus, neither is it a Chev- 
rolatia. There is nothing known to me with which it can be united. 

Euinlcrus Caneyl n. sp. — Form similar to Ckolenu Zimmermanniy slender, 
yellowish brown, polished, inipunctate, pubescence abundant, not dense. Length 
of % 1.1 mm., of 9 l-^ ^^' Head trapezeous, widest across the frontal quarter, 
where the outliues are shortly arcuate, nearly straight and convergent to the 
neck, the sides rounded, not edged, disc broadly convex, without any impression. 
Eyes on the sides of the front, in ^ . as large as the second antennal joint, very 
flat, of a brown color (nyctalopic), not seen from above; in 9 ^^^ than one-third 
as large as in % and hardly perceptible. Antennee at the base nearly contiguous, 
separated by a very narrow septum ; 1st joint cylindrical, four times as long as 
wide : 2d oval, as wide as Ist ; 3-8 globular, equal ; 9th nearly twice as wide and 
little longer than the 8th ; 10th larger than 9th, and of the same form; 11th as 
long as 9th and 10th together, ovate on third longer than wide. Prothorax as 
long as wide, seemingly lunger, widest one-third from the neck; neck one-half 
a.s wide as the base, lateral outlines arcuate anteriorly, slightly sinuate poste- 
riorly, hind angles reetiingular; disc very convex, sides rounded, near the mid- 
dle of the base on each side a sharp puncture and a transverse, very faintly im- 
jiressed line (in % more perceptible, counecling the i)uucture with a very shallow 
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lateral imprMKion. Elytra widest In the middle, and one and two-thirds longer 
than wide, Rhoulders high, prominent, their width as wide as the prothoraz, tip 
rounded, very broadly arcuate, nearly truncate. Pygidiuro triangular: nieso- 
thorax carinate; first ventral twice as long as the second, the last longer and 
eon%'ex in the 9* short and concave in % . 

Pennsylvania. 

As a slight return of favors received this is named in honor of 

Capt. T. L. Casey. 

MrydiiiseiiiisT oirlthormx n. sp. (PI. IV, fig. 12),— Brown, impuuctate, 
thinly pubescent. Length 0.8 mm. Head three- fourths width of prothoraz, 
nearly quadrate, the frontal margin tiipartite by short impressed lines, declive 
anteriorly. Eyes brcwn (nyctalopical; very fiat and small on the anterior part 
of the sides and hardly to be discerned: antennal club 3-Jointed. Piothoraz 
obovate. without any Impressions and rounded sides. Elytra together elliptical, 
shoulders obsolete, faintly depressed at the middle of the base of each elytron ; 
sutural lines faintly indicated at the basal fourth, the posterior part seems to be 
connate (wingless?); anterior cozbb contiguous, posterior cozsb small, mutually 
remote, femurs clavate, pedunculate, compressed : ventral segment six, the last 
very large, as long as the three preceding ones together. 

California, Santa Clara County. Ch. Fuchs. 

Like Scyd. minimiut (PI. IV, fig. 13), this is a very doubtful Seyd- 
imf/iiM, but I prefer to leave it there until similar forms are discov- 
ered. 

Bnichycepsi^y of which I described B, Fuehsii (PI. IV, fig. 11) in- 
cludes all Scvdma^ni with '* collum imersum thorace" of LeConte's 
SynojKtis and {tt$U Dr. Sharp) ought be retained in that new genus. 

RUTH I A Stephens. 

Until the pn^scnt day the genus Eaihia was never discovered in 

the United States of America. Our present species of the genus 

A'fi</nVK/<'^ Hupj)osed to be Enthia, differ in the form of the maxillary 

palpus, the third and fourth joint being united to a thick fusiform 

IxmIv nharply ]>ointed, the antonnie strongly geniculate, the posterior 

(»x:e mutually very moderately distant. Common with Euthia is 

the general form with the head short, pronotum arcuate, quadrate, 

e<lgtHl on the nidcs, elytra finely margimnl, truncate or not covering 

the pygidiuin. The s|)ecics known, according to LeConte's Synopsis, 

are : 

Elytra diHtinrtly punctured, prothorax as wide as long, with five basal punctures. 

r^'ugth 1.0 mm. (Arizona) eolOB Horn. 

Elytni faintly punctured, vertex foveate. 
Prothorax wider than l(»ng. with an abbreviated basal line. I.«ength 1.1 mm. 

(AlHAka. Oregon) ncltillA Maklin. 

Prothorax ha long aH wide, basal line entire, connecting three punctures (Cali- 
fornia) InipreMNA. 

Prothorax hniger than wide, basal line connecting five punctures (California). 

lonynlA I..ec. 
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There are two specimens before me said to heE, acitula from Penn- 
sylvania and colon from Iowa, which do not agree with the above 
descriptions. Euihiodes lata n. sp. (PL IV, fig. 15) the supposed 
colon, is coarsely, faintly and sparsely punctured at the sides of the 
elytra, otherwise impunctate; the vertex without impressions; the 
pronotuni with median basal punctures, a longitudinally elongate 
fovea next to the posterior angle and between it and the medial one 
two confluent punctures ; elytra one and one-half times longer than 
wide. 

The supposed E, ifcUuIa {Enthiodes cridata n. sp.) (PI. IV, fig. 16) 
is extremely fine and sparsely punctulate and 0.66 mm. long ; the 
head is carinate in the middle, on either side of the carina impressed ; 
the pronotum has an abbreviated basal line, a transverse, conspicu- 
ous fovea one-fifth of the length of the disc from the base, on either 
side in the middle between the medial and the anteriorly prolonged 
lateral fovea is a deep puncture ; the basal corners are explanate. 
Length 1.2 mm. Pennsylvania (Jerome Schmitt, H. Ulke). 



EXPLANATION OF PLATE IV. 



Fijf. 1. — Eupienitis glaber, long. 1 mm. 

la. — Venter of sume. 

2. — Antenna? % and 9 Atinus monilicornis. 

3. — Arianopa amblyoponicus^ long. 3.4 mm. 

4. — Face of Batrisiis clypeonotu$. 

5.— Face of Batrisn^ nnuatifrons. 

6. — Antenna % and 9 Decarthron Brendelii. 

7. — Trimioplertua paraboliens. 

8. — Trimioplectus obsoletus, long. 1.2 mm. 

9. — Euplectiia rnfipes. long. 0.6 mm. 
10. — Rhe-xUUus irogasteroides, long, 2 mm. 
11. — Braehycepsis Fnchsii. long. 1 mm. 
12.--f^cydmteiis [f) ovithorax, long. 0.8 mm. 
13. — Scydmteusif) minimus, long. 0-5 mm. 
14. — Cepheuninm anophthalmicum, long. 1 mm. 
15. — Euthiodes lata, long. 0.66 mm. 
16, — Euthiodes crislata, long. 1.1 mm. 
17. — Head of Bryaxis depressifrons. 
18. — Antenna of Bryaxis cylindrartus. 
19. — Antenna of Bryaxis Wickhami. 
•20. — Prothorax of Khexius Schmitti. 
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A HjBopsIs of ihe Hariresi-Hplders (PhalanKlldae) 

of Sooth Dakota. 

BY CLARENCE M. WEED. 

I am indebted to Messrs. J. M. Aldrich and T. A. Williams for 
an interesting collection of harvest-spiders from certain points in 
t>4)uth Dakota, chiefly Brookings and Custer. These si)ecimens on 
the whole are |)eculiar, because of the shortness of the legs and the 
tendency to melanism. Possibly the former may be due to the fact 
that in a prairie country long legs are less useful than in a wooded 
region ; this seems es{)ecially likely, in view of the fact that, while 
out-d(M)r forms have very short legs, P. cinereumy which lives in sheds 
and about houses, has legs of normal length. 

With th^ exception of the male Trachyi'hinus favomis and Liobu- 
num ( f) calcar^ the measurements given below are from South Dakota 
spi'ciincns. 

Family PHALANGIID^. 

Teguments soft or coriaceous. Five or six ventral segments ; the 
fin*t very large and prolonged cephnlad between the coxw. Anal 
piece unique or accompanied by two small lateral pieces. Two eyes 
situated uiK)n a tubercle, always separated from the anterior border. 
Two transverse strias on the cephalothorax back of the eye-eminence. 
Lateral borders of coxae free ; maxillary lobe of second pair always 
visible. Palpi elongate ; tarsus longer than tibia, terminated by a 
claw. Legs similar to each other; tarsi multi-articulate (Simon). 

Two subfamilies are represented in the collections at hand. They 
may be distinguished as follows: 

Body very hard and greatly rougheued by reticulations or tubercles. 

MesosomatlnaB. 
Body soft or subcoriaceous, not much rougheued by reticulations or tubercles. 

PhalanirliDW* 

Subfamily MESOHOMATiNifi. 

Body vi^rj hard, most of the dorsal segments being united in a 
Arm, dense plate; much roughened by tubercles or reticulations. In 
the males the posterior dorsal and the ventral abdominal segments 
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have their margins developed into thin o^rerlapping plates. Pores 
on margin of cephalothorax distinct. Anal piece unique ; maxillary 
lobe of palpi with two tubercles. 

The two genera of this subfamily are easily separated by the fol- 
lowing characters : 

Fourth legs as long as second legs, or nearly so MesoBOmm* 

Fourth legs distinctly shorter than second legs Trmchjrlilnas* 

MEHOSOMA Weed. 1892. 
Dorsum a firm hard plate, thickly studded with small, hemispher- 
ical tubercles. Eye-eminence of nearly equal height, length and 
breadth ; not carinated. Palpi moderately robust, not branched, 
and furnished with many tubercles ; claw pectinate ; tooth on under- 
side of first joint of mandibles. Legs short, coriaceous, robust; 
second and fourth pairs of nearly equal length ; lateral pores on 
upper margin of cephalothorax distinct, subcircular. 

MefiCNioniA nlyrnm (Say) Weed. Plate V. 

Phalangium nigrum Say, Journ. Phila. Acad, vi, p. 66, Compl. Writings, ii, 

p. 14. Wood, Coinm. Essex Inst. vi. p. 34. 
Attrobuwi8(f) nigrum. Weed, Amer. Nat. vol. xiv, p. 917. 
Mesosoma nigrum. Weed. Amer. Nat. xxvi, 529. 

ifo/e.— Body 6 mm. long. ; 4 mm. wide ; palpi 4 mm. long. Legs : first, 10 mm. ; 
second. 17 mm.; third, 11 mm.; fourth. 16 mm. Black; ventrum of cephalo- 
thorax including coxie, trochanters and hase of femora, brown. In some speci- 
mens the apical portion of the logs, and more or less of the ground color of the 
dorsum is brownish black. Dorsum thickly studed with small hemispherical 
hiack granules or tubercles. Segmentation of alxlominal scutum indicated by 
faint impressed lines. Eye-eminence longer than high, not canaliculate; cov- 
ered with black tubercles like those on the dorsum. Palpi black, all the joints 
slightly arched, robust, with none of the angles prolonged ; furnished with more 
or less scattered black tubercles and spinose hairs ; mandibles blackish. Legs 
short, robust, granulate : ventral surface of abdomen blackish brown, granulate. 
Genital organ of male "slender, proxinmlly subcylindrical, then flattened and 
slightly eximnded into a broad, somewhat circular, very thin, alate portion, then 
suddenly contracted and bent at an obtuse angle, ending in a very fine point'* 

Female. — Body 2 mm. long; 5 mm. wide. Palpi 4.5 mm. Legs: first, 10 mm.; 
second, 17 nun.: third, 11 mm.; fourth, 16 mm. Besides its larger size it diflfere 
from the male in having less black on the ventral surface, which is cinnamon- 
rufous, spotted with black ; mandibles brown, black Hlx)ve, and the outer mar- 
giiiH of Xhv dorsum of the abdomen smooth without the black tubercles which 
form a lar^e distinct (luadrangiilar plate on the middle of the alxlomen, and a 
tniiisversf plat** on vach of the three posteiior segments. The smooth margins 
an* brown. 

Di'scrilK'd from many specimens. 

I5r<M)kiFi;rs. This remiirk{il)le species seems to he rather coininon 
in South Dakota. 
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TRACHYRUINUS Weed, 1892. 
Body very hard ; dorsum a large plate, with a rough, coarsely 
punctate surface. Front margin of cephalothorax furnished with 
two denticulate tubercles. Eye-eminence prominent, with two rows 
of large tubercles having spinose tips. Legs rather long, thickly 
be^et with spinose tubercles. Pores on margin of cephalothorax 
rather small, oval ; palpal claw smooth ; inner distal angle of femur 
very slightly and of patella quite strongly developed. First joint 
of mandible furnished with a tooth on lower surface. Second legs 
decide<lly longer than fourth. 

Traehjrhliiiis AiToans (Wood) Weed. 

Phalangium favotum Wood, Comm. Emez Institute, vol. vi, pp. 28-29. 
Attr6lmnH$ (?) favotum (Wood). Weed, Amer. Nat. vol. zziv, p. 917. 
Traekyrhinu9 favotui (Wood). Weed, Amer. Nat. vol. zzvi, p. 629; Trans. 
Am. Ent. Soc. ziz, 193, pi. 10. 

Malf.—Body 7 mm. long; 6 mm. wide. Legs: first, 21 mm.; second, 40 mm. 
third, 21 mm. ; fourth, 26 mm. Body and members black, more or less mottled 
with gray : body very hard, dorsum nearly square and quite level, having pro- 
jecting angles on the anterior lateral corners; grayish, spotted with black, and 
A faint <*«ntra1 marking; coarsely punctate "so as to have a worm-eaten, almost 
honey-combed appearance." Eye-eminence slender, rather high, light brown, 
with i«everal robust acute spines, which are at their bases gray, but are tipped 
with black. Palpi roughened with numerous small blackish spines and spinose 
hairs: inner distal angle prolonged in a pointed, conical protuberance. Legs 
stout, thickly beset with spines. 

/>ma/«.--Body 7 mm. long; 4.5 mm. wide; palpi 4 mm. long. Legs: i, 18 
mm. ; ii, 32 mm. : iii, 17 mm. ; iv, 25 mm. Similar to male. 

A very peculiar and rather common s|)ecie8. Brookings. 

Subfamily Phalangiin.£. 

Teguments soft or subcoriaceous, not greatly roughened. Segments 
indicated by stride, which are often obsolete. Five ventral segments ; 
a sin^^Ie anal piece ; two lateral pores easily seen ; maxillary lobe 
of palpus with two tul)ercles. 

The two genera occurring in South Dakota are distinguishable 
by the character mentioned below. 

A t4>oth on ventral surface of first Joint of mandibles Ijlobannill* 

No t(K>th on ventral surface of first Joint of mandible Plialaiii^laill* 

LIOBUNUM C. Koch. 1839. 
This genus is defined by Simon practically as follows: Teguments 
soft or subcoriaceous. Stria) of the cephalothorax and of the three 
last alnlominal segments very distinct ; those of the anterior seg- 
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ments scarcely or not at all distinct (especially in the % ). Anterior 
and lateral borders of the cephalothorax smooth. Eye eminence 
relatively small ; smooth, or rarely provided with small, slightly dis- 
tinct tubercles ; widely separated from the cephalic border. Lateral 
pores small, oval and marginal. Anal piece large, transverse-oval 
or semi-circular, much wider than long, and much wider than the 
reflected borders of the eighth segment. Mandibles short, similar in 
the two sexes ; first joint furnished at the base below with an acute 
tooth. Palpi simple ; femur, patella and tibia without any process 
and without projecting angles ; maxillary lobe provided at the base 
with two strong, conical teeth. Maxillary lobe of the second pair 
of feet very long, nearly straight from the base, not attenuated, di- 
rected mesad nearly horizontally, and united on the ventro-meson 
to the lobe from the opposite side without forming a sensible angle; 
the two together lightly arched on the cephalic border, and forming 
an even curve. Sternal piece large, slightly contracted between 
the fourth pair of coxae, gradually enlarging and obtusely truncate 
cephalad. Feet very long and slender; tibia of the second pair 
with a few false articulations. Palpal claw denticulate. 

The males of the four species so far found in South Dakota may be 
determined by the following key : 

A distinct spur on femur of palpus CAlcwr. 

No spur on palpus 1. 

1. — A distinct black dorsal stripe viltittuni. 

No distinct black dorsal stripe 2. 

2. — Dorsum light browu; legs very long; no quadrangular reticulated patch 

on abdomen loii|cipeN aldri€*hi. 

Dorsum mostly blackish; legs moderately long: a quadrangular reticu- 
lated patch on abdomen birolor. 

Ijiobunuiti ¥itlHtum minor now subspecies (Trans. Am. Ent. Soc. xix. 
plate 12). 

Liobunum viitatum doraatum Weed, Am. Nat. x.\vi, p. 786. 

JI/a/r-Body 6 mm. long; 4 mm. wide; palpi, 6 mm. long. I^egs: first, 20 mm.; 
second. 37 mm. ; third, 21 mm. ; fourth, 30 mm. Femur of first leg 5 mm. ; dor- 
sum granulate, in fully colored adults of a deep reddish brown color, with a very 
distinct black stripe, which begins at the eye eminence expands for a short dis- 
tance, then cont nicts until it reaches the <"ephalic portion of the abdomen, whence 
it runs with piirallcl si<l('s a short <listance. then very slightly expands until it 
re!«che«% the cand il third of the alMbmien, where it contracts and runs as a stripe 
to the |»o>terior extremity. Kye eminence of about equal height, length and 
breailth. ^loping slightly backwanl. black abovt', lightly canaliculate, with a few 
(tw(» to five (tr sixi sub-obMib'te. acute bla<'k tubeieU's: nian<libles light brown. 
tips of claws black: <lorsal surface of second joint sparsely covered with short 
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spinous hairs. Palpi long, reddish brown, depth of color varying with that of 
rest of body: tarsus distinctly blackish ; feninr with a row of short conical tu- 
bercles on its outer ventro-lateral surface, commencing near the base and run- 
ning to the apical extremity, where there are about a dozen similar tubercles on 
the ventral surface: another short, slightly oblique series on the dorsal surface, 
beginning at the apical margin and extending Iwckward about one- fourth the 
length of the femur; patella with a row of tubercles on its outer ventro lateral 
surface, similar to those on the femur, and a few obsolete ones on its dorsal and 
ventral Hurface^: tibia with two nearly parallel rows of tubercles, one on the 
ventral and the other on the outer ventro lateral surface; a short row also on 
the distal portion of its inner ventro-lateral surface: tarsus sparsely covered 
with stiff* hairs, and furnished with a well pronounced row of black tubercles on 
its inner ventro- lateral surface. Ventrura reddish brown, with more or less of a 
Vermillion tint in some specimens, with well-marked granulations. Legs brown- 
ish black or black, (^xie slightly tuberculate. each having a row of short tu- 
l»ercles on the cephalic margin. Shaft of genital organ slender, l)ent nearly at 
right angles near distal end, and terminating in a very acute point. 

Female.- -hod y 8 mm. long; 5 mm. wide; palpi 5 mm. long. Legs: first, 22 
mm. ; second. 41 mm. : third, 23 mm. : fourth, 1X2 mm. Femur of first leg 6 mm. 
Difl^'rs from the male in having the body thicker and more rounded, and in 
having less reddish cx)loring. The palpi are much more slender, shorter, and 
have the tultercles partially replaced by hairs; the tip of tarsus only is blackish. 
The ventnim is sometimes grayish. The black central stripe is very distinct. 

I)f«tTil)ed from six specimens (3 S , 3 9) taken at Brookings, 
South Dakota. 

The male of this subspecies is accurately illustrated in Trans. Am. 
Ent. Soc. xix, plate 12. Its structural details are shown in fig. 2, 
which was drawn from a specimen of the typical Liohunum vUtaUim 
of the Southern States. The idea of the general structural char- 
acters of the female may be obtained from plate v, fig. 2, which also 
represent.** a typical specimen from the South. 

The claims of this form to subs()ecific rank rest chiefly upon the 
extreme shortness of the legs and its melanistic tendencies, the latter 
being indicated by the intense blackness of the central stri|)e in both 
sexes ; the unusual blackness of the legs of the female ; and the 
blackish palpal tarsus. These characters are constant in and [>eculiar 
to the s|M'cimens from the general region under consideration. 

Ijiobanam lonylpes aldrlehl, new subspecies (Trans. Am. Knt. Soc. 
xix. pi. 14). 

Affile. — lUnly 'A.H mm. long; 3 mm. wide; palpi 3.2 mm. long. Legs: first, 
about 31 mm. : secotid, (52 mm. ; thinl. alwut 35 mm.; fourth, 46 mm. Dorsum 
minutely tuberculate, light reddish brown, with a slightly darker suboljsolete 
central marking, sometimes simply represented by obsc^ure, brown blotches; 
margiuH of ccphiilothorax black. Eye eminence at least as broad as high, black, 
canaliculate, with rows of small, black tuU^rcles on the carinw. Mandibles 
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light yellowish brown, tips of claws black ; second joint with sparse hairs. Palpi 
slender, light brown, distal portion of femur and all of patella black ; femar, 
patella and tibia with small scattered tubercles and short hairs ; tarsus pubesrent, 
with a row of small, black tubercles on its inner ventro-lateral surface. Ventrum. 
including coze, paler than dorsum, of a nearly uniform, light brown tint; coxm 
tuberculate, tips white; trochanters black. Legs long, slender, black or brown- 
ish black; generally, though not always, witli apical tenth of tibisB of second 
pair white. Shaft of genital organ flattened, contracted near its distal extremity 
and bent upward, terminating in an acute point. 

Female. — Body 5 mm. long; 3.5 wide. Third legs, 30 mm. long. Body larger 
and legs shorter than in male. Dorsum mottled brown and black, with a distinct 
dark central marking, twice interrupted on posterior third of altdomen. Legs 
brown, with whitish annulations at many of the Joints. Palpi colored as in ^ . 

The short legs and melanistic tendencies distinguish this subs{>ecie8 
from the normal form in other regions. The blackness of [)art of 
the palpal joints, of the eye eminence, and of the margin of the 
cephalothorax, are all very pronounced. 

Named for Mr. J. M. Aldrich. 

Ijlobanam bicolor (Wood) Weed. 

Pkalangium hicolor Wood, Comm. Essex Inst, vi, 28. 
Liobunum bicolor Weed, Am. Nat. xxi, 935; xxvii, 295. 

Male.— Body 5 mm. long ; 3.5 mm. wide: palpi 4 mm. long. Legs: i, 20 mm. : 
ii, 38 mm. : iii, 21 mm. ; iv, 31 mm. Dorsum brownish black, with a faint indi- 
cation of a lighter central marking, and a large, brown, quadrangular, reticu- 
lated patch on the central portion of the dorsum of abdomen, behind which are 
two other transverse reticulated bands. There are also on the dorsum of the 
abdomen more or less distinct transverse rows of whitish tubercles with biack 
tips. Eye eminence prominent, brown, lightly canaliculate, with a row of well- 
developed, acute, brown tubercles on each carina. Mandibles light yellowish 
brown, smooth, with only a few indistinct whitish hairs. Palpi short, light 
bruwn, with femur and |>atella more or less dusky ; all joints except tarsi, with 
numerous small spinose tubercles; ventral surface, including coxae, brownish 
white ; a transverse row of minute tubercles on each abdominal segment; coxae 
closely tuberculate. I^gs light brown, very slender, long; proximal joints with 
rows of acute conical tubercles. 

Female. — In this sex there is a large, triangular, reticulated patch on ue 
cephalothorax, the posterior portion including the eye eminence: between this 
and the quadrangular patch on abdomen is a smooth grayish black space, which 
is interrupted by a transverse reticulated band. 

A rare species. Taken at Brookings and Custer, S. D. 

Liobiiniim (?) calcar (Woodj Weed. 

Pkalangium calcar NVoimI, C\)Mini. Rsscx Inst, vi, 26. 
Liobunum \f) calcar, Weed, Am. Nut. xxi, 935. 

Male. -Bo«ly 7.5 nun. hing; 4.5 mm. wide. Legs: first. 31 mm.; second, 56 
mm.; third. IJ2 mm.; fourth, 40 mm. Body pyriform. Dorsum reddish brown. 
minutely tuberciilate ; some spei^imens Laving a faint indication of a ceuiral 
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marking, and iicatter«d light colored spots. Eye eminence of moderate sise, of 
n«wrly e4|nal h«*ight, length and breadth; blackish above: slightly canaliculate, 
with a row of small, acute tubercles on each carina. Mandibles yellowish brown, 
with ohsrure markings of a darker color, especially on the inner dorso-Iateral 
8urfa4*t* of the secoud Joint, where they are arranged in the form of a series of 
irregular parallelograms; dorsal surface of second Joint sparsely clothed with 
stiff haint; tips of claws black. Palpi long, very robust; dark reddish brown, 
lighter (lintally ; femur enlarging from base to apex, with a very robust spur-like 
priK-ess on ils outer ventro-lateral surfsce, near the distal extremity, the anterior 
etige (if which is provided with a row of short black tuliercles; dorsal surface 
of leuHir with numerous scattered, short, black tubercles, and a few also on the 
proximal portion of the inner ventro lateral surface; sparsely provide<I with 
spinoM' hairs; imtella short, thick, so united with the femur as to form an arch ; 
with sfwrsc haint and a few scattered tubercles on its dorsal and outer lateral 
Miirfaoes; tibia arched, densely clothed with long, black hairs; a patch of short, 
black tul»erclceon the proximal porti(»n of its ventral surface, and a short row 
of similar tubercles on the apical portion of its inner ventro-lateral surface; 
tarsuH terminating with a short, denticulate claw. Vontrum light reddish browu ; 
roxw reddish, with a few short hairs; two anterior pairs with a row of subobs4»- 
iete tulH*rcleK on the cephalic border. Ij4>gs reddish brown, with darker annu- 
lations: joiiita near body having rows of short spines. Shaft of genital organ 
very roliuHt, flattened, distally contracted and curved, and terminating in a short 
acute |N)int. 

No tally (]evel(>|KMl 8|)eciiiieii8 of this 8|)ecic8 were present in the 
coliectionH at hand, and the above measurements and description are 
taken from individuals from lUinoii* and North Carolina. I presume 
a<lult Dakota forms will have much shorter legs than the above 
mt»asurements, and shall not be surprised if they prove sufficiently 
di^«tinct for a sul>s|)ecific name. 

I have never l)een able to determine definitely the female of this 
s|)ecies. Until this sex is found we shall l>e unable to say definitely 
whether the sjMJcies belongs to Liobunum or not. 

PIIALANGIIJM Linn^. 17r>8. 

Teguments soft; dorsum furnished with small, acute tul)ercles, 
lateral pores la rgi*, elongate-oval ; first joint of mandibles with no 
t(N>tli on lower surface. Palpi simple, sometimes having the inner 
distal angle n( the patella very slightly produced, but never pro- 
longed into a process; claw not |>ectinate; maxillary lobe of second 
pair of legs much longer than wide, gradually narrowing from the 
base tn apex, directed obli(juely forward. I-^egs long, more or le.<»8 
robust. Kyt^ eminence of medium size, canaliculate, provided with 
two s<Ties of pointed tubercles. 
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ilnm i?lDer«niu Wood. 

i-wiuiiiirtum cinsrnin WDwi. rnuim. Essex last vol. vl, p. 26; Weed. Amer. 

Niit. vtil. iivi. p. 32 ; TruDs. Am. Ent. Hoc. lii. p. 269. pi. xvi. 

3f(i[«.— Budr T mm. Jong: 1.8 mm. wide: pulpi 5 mm. long. Legs: fint. 2B 

tniii. : Hecond, 51 mm. ; third. 29 mm, ; fourth, 38 mm. Dorsum >wh-|ErHy. some- 

tlmoB mure or Ins hrownlsb, with a widp, vue-shiped centml markiiiR. which 

is siiuiecimM obnoletr, There Is a Imnaverse series of gmnll Bpiiiose tubercles 

belli nd the eye emiueare, another row ou posterior herder of wpbatotbo rax. and 

one row uii each abdominal sejtmeut eicept the last two; a carved Berita of 

similar tubercles is found lii front of the eye eminenpo. Tbae tuberrlea have 

whitish bases ami acute black apices, and geuerally also have a spinose bur 

ari^^liiK OD one «ids near the apex of the white portion and reaching bejond the 

tip of Ibe tubercle. In front of eye eminence there are two lon^ludinai series 

of three each of these tubercles. Lateral borilers of cepbalolharai subsinualc. 

an dorsum on each carina. Mandibles brownieb while, tips of claws black; 
SFcoDd Joint and apical portion of flrat joint farninhed with short, black. alilT 
httirs. Palpi lijcht brown, rather slander, first tear joints with minule tnberelM 
aud short black hairs: none of the nnKlos prolontced ; lirral Joint without in- 
beroles. but witb bail's : claw moderately robust. Vent«r. iucludinit eoiie. liftht 
KHiyish brown, with many somewhat qnartranKularpfttKhesof a more pronounced 
brown, and scattered blolthea of chofolale-brown. Trochanters lipht brown. 
with many small tuliercles; remaiuiii); joints of lem citiuam on -brown, more ar 
lens annutsled with IlKhler and deeper shades; auKOlar, with longitudinal rows 
of black spines ; sheatb of genital organ BUbcylliidrical. Irnncate: sbaft rabast, 
with two lateral oval ogienings ueHrtlisUil extremity, then cuutraoted into a blaiit 
»uiHi|i-shaped piece, turned upwani at nmrly a right angle aud torminaliuf! in m 
slender, acute point. 

F«»Mla.— Body 8 mm. long: 5 lum. wide: palpi, 5 mm. long. Laga: first, S3 
mm.; Mcond. i2 mm.; third. 28 mm,; fourth, 31 mm. Differa froio male aa 
follows: Body larger, rounder, Donum darker gray, more mottled, centrml 
marking more distinct: tubercles on dorsum smaller, those on eye emioeDce 
more nnmerous, and tbose rorming the longitudinal series in front of eye emi- 
nence also more uumeroas. Palpi with hairs, but without tubercles. Lega with 
annnlations more distinct: trochanters without tubercles: spines on femur loaa 
prominent, aud those on tibia obsolete: uarrow quadrangular patches od ToDt«r 
of abdomen arranged in transverse series. Distal Joints of ovipositor blacklah ; 
about thirty Id namber. 

Brookings, South Dakota. 

EXPLANATION OF PLATE V. 

Fig. 1. — Uttororna nif rum %. Natural siie. 

" 2.~PaTla of same. Magnified. 

■ 2a.— Body. 

" 26.--Eyc eminence. Side view. 

■• Se. -Eye eminence. Front view. 

■• 2d.— Palpus. Side view. 

" 2(.— Claw of iialpus. Side vie*. 
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THE COSMETIDifi OF THE UNITED STATES. 

BY CLARENCE M. WEED. 

The family Coemetidse belongs to the suborder Mecostethi (Lania- 
toresj Thorell) of the order Opileonea. The first species from the 
UDite<l States was described* by Thomas Say as Ghnyleptes omatum, 
from specimens taken in Georgia and Florida. In 1868, Dr. H. C. 
Wood described! a form from Texas under Say's name, concerning 
the identity of which he expresses doubt. Several years later E. 
Simon, in his Essai d'une Classification des Opileoues Mecostethi^ 
states that O. ornatfu probably belongs to the genus Oynariay and 
that the Texas species described by Wood is different from Say's 
Florida 8|)ecies ; he proposes to call the former C Sayi Finally, 
in 1884, Wm. Sorensen, in his Opileones Laniatores Musei Hauni- 
entfJH,^ described as Cosmetut cUbolinecUita, a species from New Orleans, 
which he says perha{)s belongs to the genus Cynorta. 

The present study is based upon a collection of nearly two hun- 
dred specimens from Texas, Louisiana, Mississippi, Illinois and 
Florida. Those from Illinois belong to the Illinois State Laboratory 
of Natural History, while the others are in my own collection. The 
accompanying plate was drawn by Miss Freda Detmers. 

Family COSMETID^. 

Two front pairs of legs with one claw ; two hind pairs with two 
clawrii; spiracles conspicuous; hind coxie united to abdomen ; palpi 
short, with femora compressed; tibia lamellate on both margins; 
tarsus short, armed with a short, strong claw. 

The three s[)ecies of this family as yet found in the United States 
all ai)i)ear to belong to the genus Cynorta of C. Koch, which is char- 
acterised by Simon|| substantially as follows: 

H(Kly tisuall}' loiiKer than broad, with scutum slightly convex and not de- 
pretuuK] in middle; Hcutum and ocular tubercle more or less tuberculate; palpal 

* Jouni. Phila. Acad. 1st ser. v. 2, p. 68. 

t Cbmm. Essex Inst. v. vi, p. 37. 

t Ann. de la Hoc. Eiit. de Helgique, 1879, p. 200. 

i Naturhist. Tidskrift, ser. iii, vol. xiv. p. 592. 

li Ann. Soc. Ent. de Belgique, 1879, p. 190. 
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patellft not laraellftte. Lefts rathor short, more or less robust, first tarsus 6-jointedv 
with first joint not mnch longer than the rest, and Joints 1, 2, 3, or 4 thickened, 
third and foarth tarsi slender. 

In onler to consider that in these species the first tarsus is G-jointed, 
one must include the joint at the end of the metatarsus attached to 
the latter by an oblique false articulation (see plate vi, fig. 2, e). 
The thickening of these first tarsi is also not very distinct. 

The three United States species of Chfnarta may be separated bj 
the following key : 

Posterior pair of abdominal tnbercles very prominent: four or five times as larice 

as anterior pair C* oraatA* 

Posterior pair of abdominal tubercles little larger than anterior. 

Dorsum with a distinct yellow Y connected posteriorly with a distinct trans- 
verse yellow line €• iUibollM€Mite« 

Dorsum without, or with very little yellow marking C« Mljrl* 

Cjrnorta sajri Simon. 

Oonylepiet omatum Wood, Oomm. Eaa/ex Inst, vi, 37. 

Cjftiorta $afi Simon, Ann. de la Soc. Ent. de Belgique, 1879, p. 200. 

Body 6 mm. long; 5 mm. wide. Legs: first, 8.5 mm. : second, 13.5 mm. ; third, 
11.5 mm.; fourth, 15 mm. General color ferruginous brown, more or leaa 
blotched with a darker shade. Legs dusky toward distal ends. In some speci- 
mens there in a more or less distinct yellow marking on dorso-meson behind eye 
eminence, and a transverse line near posterior margin of abdominal scutum. 
Eye eminence very low and wide, with a longitudinal depression between the 
black eyes; a pair of small, low, blunt tubercles on abdominal scutum, just back 
of suture between cephalothoraz and abdomen ; another similar pair about 2 
mm. caudad of this, and behind the latter are three similar tubercles arranged 
transversely. The central portion of the abdominal scutum is finely and re- 
motely tuberculate, and its margins together with the margins of the posterior 
abdominal segments (both on dorsum and ventrum) are much more diHtinctlv 
tul)erculate, the tubercles l>eing rounded, and on the segments arranged in trans- 
verHC rows ; a large, distinct, slightly curved tooth is on the outer dorsal surface 
of the hind margiu of each posterior coxa. I^gs furnished with longitudiual 
rows of 8nmll acute tubercles. Mandibles short, first joint with a large truncate 
tuberrle-like projection on the dorsal surface of its distal half; seC4>nd joint 
rounded and swollen, with its claws unequal, the larger one being curved, and 
lK>th having not very distinct teeth. Palpi short, robust ; femur compressed, its 
lower Rurface crenulato: {Uitella arched, swollen from base to extremity; tibia 
much flattened, margined at the Hide: tarsus short, its lower edge fnrnishe<1 with 
a few Rpinose hairs, armed with a strong curved claw. Genital organ of male 
•' KtnuKlit. rylinclrical, dlHtally much enlarged and abruptly truncated, its end 
furnislied on each side with three curved, hook-like spines."* 

DescrilKMl fVoin many specimen?*. Houston and Harwood, Texas* 
(II. F. Wickliam) ; Brazos County, Texjw (N. Banks). 

*Wood. 
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<>nort« «lboliiie«t» (Sorensen) Weed. PImte vi. 

CoMmetuB alhQiineatH$ i^orensen, Natur. Ticlnkrift, ser. iii. vol. ziv, p. 592. 

Ro<ly 5 mm. Ioiik: 4 mm. wide. Ijegn: first, 8 mm.; second, 15 mm. ; third, 
11 mm. : foarth 15 mm. General ooi(»r dark reddish brown, with apical portions 
of ii'KA duMky. DorKiim ntriped with lifclit yellow, as follows-' a diHtiiict V en- 
(■l(»!tiiif( the eye eminence and having a straight line running on donto-meson 
fntiii Imne of V back to a rather wide, transverse, wavy line running across ab • 
dominal scutum Just back of the posterior pair of tubercles. Between the two 
IMiirM (if tubercles on alxlominal scutum are two transverse tines, and on the side 
niRrgins of the scutum there is more or less blotching with yellow. These 
blotches and the last-named transverse lines, and sometimes even the line on 
the dorMo*nies(»n, are often subolMolete, represented only by scattered yellow 
dotH. Kye eminence very low and wide, with a longitudinal depression between 
the black eyes and a few small tubercles over the eyes; a pair of small, rounded 
tuliercles on abdominal scutum, slightly behind base of V; another similar i>air 
HlxMit 1 ."> mm. caudud of this front |)air, the hind ones being about twice as large 
'JLH the front ones. There are a few small and scattered tubercles on the central 
IMirtion of the ab<1ominal scutum, and its margins together with the margins of 
the fMMterior abdominal segmental (both on dorsum and ventrum) are much more 
distinctly tuberculute, the tubercles being roundetl and on the segments arranged 
in transverse rows; a moderate tooth on outer dorsal surface of hind margin of 
each |)OHterior cx>za. Mandibles and palpi similar to those of C. Mjfi. 

I)e.<icril>e<l from many 0{)ecinien8 ; Agrioultural College, Missis- 
j*i|»j)i (H. E. Wee<l); Macomb, Miss. (F. 8. Earle) ; Morgan City, 
Ia\. ( II. F. Wickham) ; southern I^)ui8iann (H. E. Weed) ; southern 
Illinois (11. Ciarman). 

<>norla% orii«t« (Say) Simon. 

(ionjflepteji ornatum .Stty, Jour. Phil. Acad. Nat. Sci. 1st series, vol. ii, p. 63. 
Cynorta ornata Simon, Ann. de la Soc. Knt. de Belgique. 1U79, p. 200. 

I^xly (> mm. long: 5 mm. wide; palpi 3.5 mm. long. I^gs: fln^t, lOmm. ; 
MTcoiid. IH mm.; third, 14 mm.; fourth, 10 mm. (General color dark ferruginous 
brown : tursi dusky, Hometimes having a greenish tinge. Dorsum stri|»ed with 
caiiitry-yellow a^ follows: a distinct V enclosing eye eminence, the base of the 
V t>oing on dorHo-mcson half way lK*tween eye eminences and first itair of ab- 
doniinHl tnU'rclcs and the sides reaching nearly to margin of cephalothorax at a 
|Miint UH fur cephnlud as is the anterior liM>rder of eye eminence; from the Iwse 
of the V H\\ interrupted line runs caudad almost to the large pcmterior tubercles, 
the back half of this line is only indicated by isolated dots; just caudad of the 
front pair of alMlominal tubercles there is a transverse line extending nearly 
two-tliinlH u<-roHS the alMlominal scutum, crossing tiie longitudinal line on dorso* 
incMin Ht right Hngles: half way between this line and the ftosterior tu))ercles 
runs u'lother similar line which is often interrupted on the dorso- meson. Start- 
ing at the cephalo-UH'sal corner of the base of each of the p<Mterior tuliercles a 
<iiiitin(t line ruuN around the baM<> iM'hind, aiul then proceeds obliquely forward 
and outward until it reaches near the margin, it then curves and procenls ob- 
liquely liHckwanlH to the margin. There is also an interrupted yellow blotch on 
each outer margin of the alMlominal scutum opposite the anterior transverse 

THANH. AM. KNT. HOC. XX. OCTOBKH, ltj93. 
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IB. Tbe ilegrec or dittinctness or theRe roarkinftB ti 
>_. ir^.JienB. The eye einincuce averj bnnd BUil low, nitb » sliehl 
lungilndliiRl depnvsioti between the lilnck efcs. Tbu finl pnir of laberclea is 
•bout 2 IDID. bebind Che eje aniiDPiice: these tubercle* are close togetber. siuitll. 
low, conicnl »iic] truncate. The tiilierclea of the second pnir lire BltUBted uor 
the poolerior mnr)tiu of the Hbdomitiitl snitiiiu ; the; lire aenrly 1-5 difu. high, 
lirojeot upward and backward, and are ohlnsely painted. There ia a aingle lu- 
bercle very aimilar lo thoae on the doreo-dielal margin of each posterior coxa; 
poaterlor nbdnmlnal aciinienlsnllh rows of equidistant ruuiided tubercles. piviDg 
a oronulat* aiipeomnce. The iuuer bind margin of posterior trochanters pro- 
vided with a siDKle nel]-deve!oped tuherale. Inner sides of poaterior lefts <~<iv- 
orcd with lontriludinnl rowg of imal) rounded tubercles, other legs furiiished 
with longitudinal rows of mueh emallet tuherelea. Matidiblea sborl, first Joint 
with a lartte, truneale, tubercle- like pngecliiin nn the doraal aurface or it* ilialkl 
hair: necond Joiot rounded nud awolleu, fumiahed with a few hairs; claws un- 
equal, larger ono curved, both provided with teelh. Palpi short. robuBt; renmr 
compressed, furnished with about Ave compressed, rouiideii lerlb on veutml 
surface: patella arched. swollen from blue to extremity, iu inner tnaririti eliKhllj 
ronffbeDed : tibia much flatlsned, marpined at the sides: tarsus short, its lower 
edge furnished with n few spluase buirs; armed with a struiiK, curved claw. 

Described from many specinieiis; Inverness, Fla. (C. M. Weed). 

In southern Fioriiia in the Winter of 1891-92 I found this species 
oflcn exceediugl; abundant in the pine notida under logs. 8orae- 
timeo litirty or forty would occur under a eingle log. 



EXPLANATION OF PLATE VL 



— Cynorta alMineata. Natural slie. 

— Parts of same magnifled : a, body; t, eye eminence, aide view. c. eyo 
emineuce. front view : d. palpus, side view ; «, first tarsoa : f, second 





CVNORTA ALBOLINCATA. 
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MEVKNTH COBfTRIBtTTIOBI TO A KNOWLEDGE OF 
CERTAIN LITTLE-KBTOWBT APHIDIDiE.* 

BY CLARENCE M. WEED. 

TIh' observations upon which the present paper is based were made 
<lurin^ the Autumn of 1890 at Columbus, Ohio, and the Autumns 
of 1891 and 1892 at Hanover, N. H. The drawings illustrating this 
pa|)cr were made by Miss Freda Detmers, under my direction, and 
the photograph for Plate VII was kindly taken for me by Dr. H. 
H. Lamson. 

Miphocorjrne Milicis Monell. 

This s|)ecies was abundant at Hanover on the leaves and twigs of 
willow during Octol)er and November, 1892. As the leaves fell the 
sk'xed forms congregated U|K)n the twigs where the oviparous females 
deposited their eggs in the crevices about the buds. These eggs are 
nearly as long as those of Melanoxanthua salicis, in connection with 
which thev often occur, but thev are much more slender. 

Winged ^fale. —Hody 2 mm. long; 0.8 mm. wide: head to tip of folded winfirs, 
4 mm.: Hiitennfp. 1.1 mm.: wiiiK ezpaiiHe, 7 mm. Head blackiHh ; prothorax 
yellowish or lerecniRh, with a tarfre dunky {Mitch coveriiifc mo8t of donium ; mena- 
hikI rnetHthorax htackiflh with a little yellow about bane of coxcd. Koatrura 
reachiiif; seroiid coxie, yellowinh brown, with a du^ky tip. Eyes reddinh ; poat- 
ortilar tiilx>rcle8 not very prominent. AMonien yellowinh KC^cn. often light 
Kreen. with duHky dota on marKinn. and large trannveme daiiky Hpota on terga 
of anterior scgmeiita; tip of alMlomen duRky. Antennio black, third Joint Ion- 
geHt. a little longer than iv plnn v : jointK iv, v and banal part of vi -sulteqnal ; 
Hpicjil part of vi a little longer than itH baaal )K)rtion, and only about half an 
long ad third joint. Wing membrane a trifle duHky hex^aime rather thickly fur- 
ninbed with very minute Hcale-like objectM. Tegula* and wing inaertionn brown- 
iftb yellow: veinn and Htigma dunky. eH|>eeially away from body; {x>rnirleH and 
i*audH bbukiNb. former long and reaching to end of al)domen. A small, acute 
tubercle on (lorHum of penultimate ab<Iominal .segment: much leas conRpicuous 
than HJniilar tub<>rclo in ovi|wnm8 female. I^ega yellowish brown, with tips of 
femora and tibiie and all of tarai blackish ; hind pair darker than the others. 

Dfscribed from several living sjwcimenM on SalLc, Nov. 10, 1892; 

sonii' se(>n in copula with the oviparous form. 

C>vi}Mironii /Vrnfi/e. — Body 2 mm. long: 1 mm. wide: antennfeO.7 mi^. General 
color varying from apple gr(^en to ochraceousrufoun: oftenest approaching latter, 
and UHiially being colored like the buds near which the s})ec{men is stationed, 

* The previous contributions to this series have been published as follows: 
fin^t. " pHVjbe," vol. v. pp. 123 1.14 ; stM-oud, " rHyche," vol. v. pp. 20H-210: third, 
Hulletin Ohio .Agricultural KxiH'riment Station. .Second Series, vol. i. pp. 14M 
ir>2: fourth, bulletin Ohio Agricultural Kxperiment Station, Technical Series, 
vol. i. pp. Ill 120: fifth, '• Insect Life," vol. iii, pp. 285 293: sixth. Bull. 111. 
St. I/ib. Nat. IliHt. V. iii, pp. 207-214. 

TKANH. AM. KNT. HO(\ XX. (38) NOVKMBKB. 1H93. 
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prahtblj' bMBuae of coloriOB matter la up coniamad. Donam of ll«ad 11MU1II7 
near); cuvered with two lariKi, iabquadi*n|[ii1«T, intkj patcho. which lonM- 
Umes ruD lojntbor. Dunom of prothoraz with three more or lev dUtinet null 
spota amaiced iu a triaiiBle near margins ; and one traiis*etaa ipot on nrih ride 
of dnrao-meaon near fh>iit marfrin : rest of doranoi with a looirftudiital marsliial 
Hiid Bubnurginal row of indented blackish dots on each lide. Id tha peen 
apenlnieDS tbe dorsum ahowi two longitadlnal rows of large, tiaoavene, qnad- 
i«ri|[uUr. •lightly daak; pntohea. AntennK short, nearly uniooloroaa with 
head or else llKht wood-browD, from base to apical fonrth of third JolDt : f^om 
there to tlpdoakr. flnt and aecond joint normal; thlid longetl, aboDtrquaJ to 
It plas T. which are aubeqnal; basal part of joint vl a little longer than v, and 
■ame lenirth aa lla apical portion. Tb» median portion of the lerxnm of the 
pen Ditlmate abdominal segment produced into a prominent, aabconlcsl, tmncKta 
tnbenjia. prqJsctlDg cauilad ; thia Is fcenerally dnskj' at tip. Ejea dark, poat- 
ocular tubercle not very prominent: corniclea dnaky, eapecially at tip: mom 
tbuD half US long u anlennn; slightly expanding toward tip, then snddeoly 
contracting and ending witb a flange: Cauda well developed, doskj at tip ; roe- 
Crum abort, barely reaching second com. dnaky at tip. Legs light wood-brown, 
with tipfl of tlliis snd all of tarsi of drst two pairs, and all of tlbln and taral of 
hind palrduaky. 

Described from many specimeDH on Salix, at Hanover, N. H., 
Nov. 10, 1892, One had three egga in abdumen. 

£^,— Length 0.8 mm. Buboval, one aide (that by which attaohed) nsoally 
being nearly atnigbt. and the otber much curved; yellowish when Ont oi- 
tnided. but stiou changing to shining black. Deposited Id crevices botween 
I bulls and twigs. 

Described from maiiy e|>ecinien9 on Salix, Nov. 10, 1892. 
Apblii «-aoDrml< 

In the Autumn of 1890 the oviparous forms of Aphin euonjftni 
were common on the leavea and twigs of the burning bush {Evony- 
mw atroparpurem) hi the vicinity of CnluiiibuH, Ohio. 

Ociparma f!ama/t.— I^enRlh 1.5 mm.: width acrcisa abdumen 0.6 mm. ; nntennat. 
0.7 mm. Body olnVHte, lupcriiig to a Boiut : & row of indentations near outer 
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duflky tips, and tarsi dusky; posterior pair dusky throughout. Prothorax with 
laterHJ tubercles. Antenn» 5-jointed: joint iii long, longer than iv plus the 
banal part of v ; terminal part of v quite long, with several very small pores ; v 
imbricated; cornicles short, cylindrical concolorons with body: cauda well 
developed, pilose. 

£pi; 5 mm. long. Oval, shining black, though green when first laid. De- 
posited on the twigs about the buds. 

Aphifi cornifbliw. 

On Nov. 1, 1892, I found numbers of this species on the leaves 
and branches of the common Red Osier Dogwo(xl ( Comus gtohni' 
fern). The forms present were the winge<l viviparous females (re- 
turn migrants), winged males, oviparous females and eggs. Each 
of these forms corres|)onded precisely with the descriptions of similar 
forms taken in Illinois in 1887 recorded in the first of this series of 
contributions.* The conditions were also the same as regards the 
establishing the colonies of the oviparous females by the winged re- 
turn migrants and the flying in of the males. No indications were 
seen of the development of either of these winged forms on CarmtSy 
and I have no doubt that the species passes the Summer on some 
other plant. 

Aphis mall Linn. 

Observations on the Autumn history of this species in New Hamp- 
shire showed a condition of things exactly similar to what I have 
found in Michigan, Illinois and Ohio during the last ten years. 
Early in September the previously unoccupied apple leaves l)egin to 
Ihj colonized by winged return migrants that give birth to the ovi- 
parous females. Later the males fly in. The eggs are deposited on 
the twigs and buds. 

Oviparoui Female. — Body 1.4 mm. long; 0.7 mm. wide; antennn 0.6 mm. long. 
Commonest color of fully matured specimens chromium green (Ridg. x, 12), but 
some specimens light apple green (Ridg. x, 20, but lighter) and more rarely a 
brown f(»rm occurs. In the green specimens the antennie and legs are dusky, 
especially toward their tips ; and there in a more or less diHtinct yellowish brown 
patch at the base of the cornicles. Cornicles rather short, slightly flanged at 
tip: darker than l>ody. Third joint of antennte a littlu more than twice as long 
as fourth ; Iwsal part of fifth distinctly shorter than fourth ; apical part of fifth 
distinctly longer than third. Rostrum reaching as far as anterior margin of 
posterior cozie ; dusky at tip. Style short, dusky. 

Describe<l from many living s|X}cimens ovipositing on twigs of 
FtfTfu malujf at Hanover, N. H., Nov. 7, 1892. 

Winged Viviparona Female. Return Migrant. — I^dy 2 mm. long; head to lip 
of fold(*d wings, 4.2 mm.; antennit*. 1.2 mm.; wing expanne, 1 mm. Head and 
thorax black, with connecting membrHue greeniMh ; abdomen apple-green or oil- 
green, usually latter, with marginal rows of black spotji on dorsum. In older 
specimens that have nearly finished bearing young, the abdomen may become 

• Psyche, vol. v, pp. 123-125. 

TEANS. AM. BIIT. SOC. XX. NOVKMBBK, 1893. 
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ftlmott black. LexB black, except bases of femora, which are brown ; tegoI« 
oil -green ; wing insertions yellowish ; veins and stigma yellowish brown, Hirhter 
near body: stigma darker than the veins, sometimes dusky. Antennse on 
slight frontal tnbercles, black ; joint iii equal to iv plus v ; iv a little lonfcer than 
V ; basal part of vi short, a little more than half as long as v ; distal part of vi 
distinctly longer than iii, with three minute spines at tip, the inner lonfceet and 
recurved. Cornicles dusky, of medium length, very slightly swollen fh>in base 
outward, flanged at tip. Style well developed, sides parallel till toward tip, 
where they contract to meet in a right angle. 

Described from many Hviug specimens on Pyr%u mcdus^ Nov. 4, 
1892, Hanover, N. H. 

Mel»BOZ»iilhaa Mili«ii (Harr.). 

This species is very abundant in Hanover, often almost covering 
large trees. Its habits and appearance here are precisely l.ke the 
species as I found it in Ohio, and described in previous contributions 
of this series. Large numbers of the wingless forms were affected 
by a small Hymenopterous parasite. 

MelanozMiithua aalicia (L.). 

This species occurred commonly about Hanover during the Au- 
tumn of 1892. The form, color and habits were precisely like those 
observed in Oliio, except that wingless males — a form not before 
found, were rather common. 

Wingle$t ITo/e.— Body 2.4 mm. long; 1 mm. wide: antenn» 1.5 mm. long. 
Body flattened, elongate, and with logs and antennie very hairy. Dorsum 
bluish black, with more or Icas glaucotiH bloom, and a faint indication of a 
whitish, central, longitudinal marking, and a row of indistinct white dotH along 
dorsal margin at each side of abdomen. In some 8{>ecimen8 dorsum of head &iid 
thorax, slightly tinged with brown. Basal half of antenuw brown, the rest 
black ; eyes black ; cornicles orange-yellow, paler at base and tip; ventrum drab- 
brown, darker toward cauda. Legs russet-brown, with coxae unicoloroun with 
ventrum. with tips of femora (espi>cially in last pair) and tibia together with all 
of tarsi, blackish; rostrum drab-brown at base, dusky toward tip. Third joint 
of antennie longest, but much shorter than joint iv plus v, the latter being 
subequal ; vi and vii also subequal, the two together being about as long an v. 
Thinl joint with many pores; a well-developed tubercle on each side of the 
prothorax. 

Described from many living speciincDs, one of which was seen in 
copuh with an oviparous female, taken on Salix at Hanover, N. H., 
October, 1892. 

iHelanwxantliUM AoocuIomiim Weed. 

A few eoloniosof this species were found upon willow in Hanover. 

The wingless male was common in October. It may be described 

as follows : 

W'imilt'ufi Miilf. - l>«)<lv*i.H mill, ioiiu : 1 nun. wide"- Jintcniisi' *J mm. loiiir. iiodv 
iuim. slt'iMltT. tlattciied ; its sides parjillcl from mcMitliomx to ba.se of cornicles : 
tltM'ctticnt. t'>^p('(!ial!y ou veiitruin and dorsal margins ot' abdomen; a distinct 
margin on eucii aide roatfliing from mesotborax to end of alxlomcn. (ieueral 
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color dull yellowish brown, with a loiiKitudinml row of large, qaadrangular, 
bla<*k 8pot8 on each iiido of dono-meson, and a row of less distinct black spots 
along (>ach margin: on head and prothomx these spots so run together that 
they are nsaally not diHtinguiMhable from each other; eyes black: cornicles 
orange, or omnge-yeliow, usually paler at the base, slightly eximnding from base 
to near tip, and then contracting to an obtuse point: not Clanged at tip. An- 
tennie long, slender, black ; joint three longest, but shorter than four plus five, 
thr latter being subequal; the proximal and distal parts of Mix suln'qual, the 
wliule joint l»eingas long as Ave. Cauda short, obtusely rounded at tip. Ix^gs 
long. biHck, with base of femora yellowish brown. A very small pointed tuber- 
v.\v on each side margin of prothorax : sometimes obsolete. Autenn® and legs 
HfiarMely furnished with short haii-s. 

Described from several living and dead specimens taken on Salix 
Oct. 2.S, 1892. Some of the 8|>ecimens were in copula with oviparous 
feniule^. 

E4irlinafi strobl Fitch. 

A numl>er of young white pines infested by this species were 
f<»und at Hanover during the Autumn of 1892. The forms present 
wen; the winged males, the wingless oviparous females and the eggs. 
The habits and conditions were precisely the same as observed in 
Ohio, and re))orted in the 6fth of this series of contributions. 

Pemphlgun imbricator (Fitch). 

Thi.-* sjwcies, originally descril>ed by Dr. Fitch as Schizoneura im- 
hricnior, was rather common on beech trees in the vicinity of Co- 
lumbus during the Autumn of 1890. Infested twigs look, at little 
<lista!ict», as if covered on the underside with wool or cotton, on ac- 
count of the louic c<»ttonv secretion with which the insects are fur- 
nished. The wingless forms and nymphs are especially provided 
with this substance. When a colony is disturl)e<i each aphid emits 
a small drop of '* honey-dew" and the nymphs begin waving their 
abdomens back antl forth. Lati* in October and early in November 
the only forms present, so far as my observations went, were winged 
viviparous fenuile.s, and nymphs of the same. I was unable to de- 
termine the methmi of hibernation. 

Wm{ied ViriparoH* Female. — Body 4 mm. long by 1.5 mm. wide acroHsalxl omen. 
II«Mtd to tip of folded wings 7 mm. Wing eximnm? 13 mm. itnU-nnte 1.1 mm. 
Heiid und thorax bhick, with more or Iohs brown between articulations, ON|KMially 
on ventral Hurfaec .\lHiomen yellowiHh, or greenish brown, with an olive-green 
VHH<'-!«liH|»ed innrkiiig on middle of dorsum, and a longitudinal marking of Mime 
color near each niHrgiit, the latter often uniting posteriorly by a faint curved 
tranKverMc line hh hIiowu in the figure. LegH piceous, except biW(>M of femora, 
which are HometinieH brown. Antennu: piceous; Joint iii equal to iv plus v, 
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which *io labeqiul; Ti, loniflt' IhsD t, with the thnnib-llke tip rery Bhorl. 
BoMrom Ts*«hlD8 Moond eaxM. Wings hyaline; radlni and nigmft ploeoua. 
other Teine brown. 




; i.he^ «ntl an- 



Described from many living s|)eciiiiens on limbs of Fagui ferru- 
ginea, Autumn, 1890. 

PhjIlBpbln sp. ton beech). 

During the Aiilumn of 1890 I found a s[>«K;ie§ of Phyllaphit on 
Iwct'li in wntral Ohio, the oviparous form of which agrees with 
Buiklon's short description and figure of /'. fngi. I presume that 
it is that si>ecie9, but <lo not thiiilc the present evidence justifies a 
dcttniti; reference to thut effect. Tlie colonics were found on the un- 
derside of llic leaves, with mure or less fli>c(;nlunt niiilt«r about thcni. 
The sexed forms developed during October, and the oviparous f«. 
niides wandered over the bark of ibe twigs, limbs. And trunk in 
search of crevices in which to de|iiM'it their eggs. When a suilnble 
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place is fuund the egg is laid, and then driven into position by the 
rill lowing mt-thud : Tlie iiiHectao places itoelf that its hind legs em\]y 
touch ihe egg, then gtandiiig on its (uur front ones it briogB the two 
hiiui lines down u|>on the egg in rapid succession, striking with con- 
siderable Torce. This serves the double purpose of pushing the egg 
in pluce. and of drawing out a viscid ttecretioa, with which it is uov- 
cml. into a thread-like, silvery liliu, that so resembles the surruuiid- 
ing bark that it is dilficult to detect it. I watched an oviparous louse 
go through this process for about a minute and a half. 




jlHr ii[H>l on Ihu doreuiii »t hind And 
il oil iipoU ou the duT*iini uf earli uf 
inlcHiir hIhIciirIiiiiI iH'Knipnts. and tliron iipotii on pliihth ahdoiiiiuKi 
WKmi'iit, i>liT<-Brri-ii. LeR* with h xliiiht dtinky Uiigv. AntHiiiiH iiioni niark- 
nll.vdiiHky. (irppt liroiinwl porliiMi. Kyen rMdlnh : atitvnun 6-juliitrd ^ Joint 
i<l IciiiftMt '■ iv. V and vi itubei]iial. RoMrum vary iibnrt. iicarcely niaehhiK Mi^iitid 
mxir. Dwly niutnirly ]>r<iTided with apatulato iir capitate hair*, (kuda ahurti 
jdobiilar. 

fJjV -Miiiall. "tily OH mm. lonei Grponliih whoii flrat laid. I.nt lieconiitiK dark 
ftny. vory iiiiiiJi (lio mlur of the berch Iwrk : ruvrred with a fllniy suhatanc* 

I h'IKMitt-il ill crevices of Imrk. 

HrhlavH^am IrMNcllal* Fitch. 

Thirt K|>e<-ii-^, cummonly known as the woolly alder aphis, has liecn 
extn-tiicly aliiindiuit in New England during recent yeam. Its 
Winier histury ih«iiih never to have lieon precisely determined. My 
obxtTvuticiii-i u|Hin it liegaii in Octolier, IHtll, at liauover. At that 
time grciit niindwrf' of young were btiiig born from the c<ilonies of 
iivi[innms femali-H present on the iwigs. During the latter part of 
the niiiiitli and throughout the early |>arl of Niivenil>er thcHe young 
did not i-emain on the twigs, hut wandered down the trunk to the 
soil surface. Mere they congregated in enormous colonies in the 
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crevices between the base of the trunk and larger roots and the soil, 
or beneath the fallen leaves or other rubbish at the soil surface. 
Here they remained until Spring, when they took advantage of the 
first warm days to crawl up the trunk to the twigs. So early as 
April 9th I found that large numbers had already established colo- 
nies on the twigs, the pulverulence developing so that many of them 
had a distinct coating of white. The afternoon of the 9th was cold, 
and a very few of the young lice were seen ascending the alder 
stems. There were a great many yet remaining in the rubbish. I 
made another observation a week later (April 16th), the afterooon 
being warm and sunny. Many of the young aphids were then as- 
cending the alder stems ; nearly all were headed away from the roots, 
but occasionally one was goiug sideways, and rarely one was tamed 
toward the roots. Many were yet below, especially where the base 
of the stems were thickly covered with fallen leaves. The colonies 
were numen)us on the young twigs, but there were none on the old ones. 

Enormous numbers of these young lice must be washed away by 
the falliug rains and melting snow. I found many of them among 
the stones along a brook, often on the undersides of the stones in the 
nests of ants {Lasius) with Dcu^lopius and the eggs of aphides, but 
the ants paid no attention to the young SehiaoneuroB. 

The dead Autumn colonies are almost as conspicuous in Spring as 
they were the previous Autunm. 

The young as it comes out of Winter quarters in early Spring 

may he described tis follows : 

Young m fipring. — Body 1.2 mm. long; 0.7 mm. wide. General color olive- 
green, with tips of antcnnie. tip of rostrum and claws, blackish. Body, inolad- 
ing legs and antennie, thickly furnished with rather long, stiff baira. haviDg 
recurved ti|M. Six longitudinal rows of pulverulent spots on abdomen, mnninit 
together on last two segments. Similar spots on head and thorax, but in ]«■• 
distinct rows. The size and amount of pulverulence varies considerably, those 
on the iMirders of having les-^i, thus indicating more recent arrival from below. 

The adult viviparous female which in Autumn gives birth to the 
hibernating form is describeil as follows: 

ApterouM Vitiparotu Females. — liody 5 mm. long, 3 mm. wide. Body pear- 
shafM'd : ahdoniun large and swollen ; color lead -gray throughout; antennas li|cht 
grayish bniwii. sometimes with a greciiiKh tinge, and terminal joint dusky. 
Ia^'^h hrowii, with tips of joints hlack. Aiiti'iniic very short : joints iii. iv and v 
hwollcn on posterior side; third joint nearly twice as long as second; fourth 
very short, less than half as long as thinl; fifth short, a very little longer than 
thinl. Sr^nientatiou of ahdotnen very distinct. Hostnirn short, robust. Dorsum 
furni>li('(i with a long {tulverulent coating. 

I |)iit a niiiiiher of speciiiieii.'* of this form in empty viaU Oetol)er 
17tli, an<i (luring the next five day.** one of them gave birth to forty 
young. The appearance of a branch infe.ste<l by tliese inssocts and 
the fiingu.«< which acconipanies* them i.s .shown on Plate VII. 
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TIIR fr:!VTONOI.OGY OF THfr: 91 ID- ALPINE ZONE OF 
COUNTER COUNTY, COLORADO. 

BY T. I). A. l^OCKERELL. 

Tho pn'^ent paper is based upon collections made during a resi- 
leiHv of about three years (1887-1890) in the district to which it 
relates. Although the number of insects already recorde<l from 
('olorado is very great, the information available, from which a stu- 
dent of geographical distributfon can arrive at satisfactory conclu- 
sions, is comparatively scanty. The reason of this unfortunate state 
of atiairs is, that the great majority of recorde<l s|)ecie8 are cited 
nierely as from Colorado, without the locality or altitude l)eing given ; 
and as within the limits of the State there are two or three distinct 
faunas tlie result on compiling the statistics is something like a jum- 
ble of the faunie of Alaska, Minnesota and Texas. Owing to this 
mcM'tinjr of different faumc in Colorado, the State as a whole is ex- 
traordinarily rich in species. 

TIjc insect fauna of the mid-alpine z<mc of Custer County presents 
some elements which are sufficiently diverse; but taken as a whole, 
it is a natural fauna, belonging to a well-defined region, and hence 
availal)le for eomj)arison with otlier like faunas It is, indeed, truly 
charaeteristie of the mid-alpine, that besides its ordinary elenjents, 
it contains s|>ecies coming up from the sub-alpine, and down from 
the high alj)inc; but although it thus happc^ns that t7i4/io/n'a r<i;;^iVi 
and PiirudAHnu innintheus have been taken in the same zone, it do(« 
not follow that either are truly characteristic of it, or that they be- 
long to the same fauna. All faunal lists contain such exceptions or 
<ievintions from tiie average ; but when, as in the case of ('olorado 
lis a whole, there is no uniformity about the range of the vari(»us 
sjK'cies, and the majority do not occur throughout the territory, it is 
impossible to treat the region as containing a single fauna. 

The insects herein enunierated are only a portion of those taken, 
but they are enough to draw conclusions from. Almost the whole 
of my (•(»llections have been distribute<l, and very many of the more 
obscure sjK'cies are at the British Museum unidentiffed. The Cole- 
optern are mainly in Dr. J. Ilamiltim's collection, and I have been 
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indebted to him for the identification of most of the species. Some 
few were sent to Dr. Horn, and others are in the U. S. National 
Museum. The Rhopalocera were mostly identified by Mr. W. H. 
Edwards ; a good many species were sent to Mr. Elwes, but he did 
not send nie their names. Mr. Nash, of Pueblo, very kindly gave 
me information about his captures at Rosita and elsewhere, from 
which I have quoted largely. The Heterocera I found it difficult 
to get named, and so the list is small. Mr. Hulst was very kind in 
identifying species, and the late Mr. Hy. Edwards sent me the names 
of a few. A good many were sent to Mr. Strecker, but I only got 
the names of two or three. Mr. Beutenmiiller has some of the small 
species, and so has Prof. Femald. Some were also sent to Lord 
Walsingham. The Hymenoptera, with some few exceptions, were 
sent to Mr. Ash mead, who was most kind in identifying them. Mr. 
Ashmead also has most of the Hemiptera. Prof. L. Bruner has the 
Orthoptera, which he kindly identified. I could not find any one 
to name the Neuroptera, although I sent some species to Mr. McLach- 
lan. The Diptera are mostly unnamed, except a few which I worked 
out myself. The Arachnida went partly to the Rev. O. P. Cam- 
bridge, and partly to Dr. Thorell, but I did not learn the names of 
the species, although Mr. Cambridge kindly identified the genera. 
Finally, thanks are due to Prof. Riley and his colleagues at the U. 
S. Department of Agriculture for constant assistance and advice, 
which has been invaluable to me. 

THB MID-ALPINB ZONE OF OUSTBB COUNTY. 

The mid-alpine zone, as I have defined it,* extends from about 
6500 feet to 10«000 feet. It is essentially the zone of oak-scrub 
(^Quercus undulata) and quaking asp {Populua tremuloides). Its 
most characteristic conifer is Pinus pofuleroaa var. scop^iiomm^ but 
with the high-alpine zone it shares Picea engdmanni^ with the sub- 
alpine, Pinus edulis and Juniptrus virgiuianus. The mid-alpine of 
Custer County is pructicallj the same district as Wet Mountain Val- 
ley. This valley has an altitude of about 8000 feet; it is bordered 
on the e^ist by the Wet Mountains, and on the west by the Sangre 
de Cristo Range. The central |>ortion of the valley is open prairie 
land, but the mountain slopes are wooded. Rosita, on the slope of 
the Wet Mountains, is 8736 feet above sea-level. The two towns 
situated on the open plain are Silver CliH', 71>90 feet, and West Cliff, 

♦ See " Kutoniolonicul News," 1892, p. '..'03. 
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7864 feet (oometimes given as 7718 feet). Not far off is Ula, 7819 
feet, now hanily a village. 

The valley is watered mainly by Grape Creek, which rises to the 
south, near Music Pass, and passing West Cliff, Ula and Dora, goes 
down a narrow cafiou to join the Arkansas close to Caiion City. 
Short Creek, coming from the vicinity of Gibb's Peak, and Swift 
Creek, descrending from the I^akes of the Clouds, both belong to the 
Gni|)o Creek basin ; but immediately to the north of these is Willow 
Cre€»k, which lielongs to the Texas Creek basin. Texas Creek, of 
which Brush Creek is a tributary, does not run into Grape Creek, 
but flowing northwani joins the Arkansas higher up. The Cusack 
Knnch, 8192 feet, is situated just on the divide lietween the Gra{)e 
Creek and Texas Creek basins, and also at the junction of the forest 
an<l the o|)en country, so that it is an exceptionally good locality for 
collecting. The latitude of Wet Mountain Valley is about 38** N. 

OUMATB. 

The climate is dry ; not too hot in the Summer, cold in the Winter. 
The earliest Bowers — Anemone patens var. nuttallinna — appear at 
the end of March or l>eginning of April. Humming-birds arrive 
at the end of May, and the night-hawks at the l>eginning of June 
(for further details, see the Hth and 12th Reports of the Colorado 
Biological Association). 

PLANTS CHABA0TBRI8TIC OP THB IIBQION. 
The f(»ll<»wing plants may l>e n()te<l an characteristic of the mid- 
alpine zone of Custer County, Colorado: CletnatiM dowjUmi^ PI(M)k.; 
Anemont' eyfintlrlat^ (Jray ; A. paienn var. ntittalliana, Gray ; Jiannn- 
rniiiJi n/mbfilaria, Pun»h ; Caitha leptosep^tla^ IXJ. : Delphinium ncopa- 
lorum, (tray : Aconiium eohmbianum, Nutt. ; Berberijt rejtena, Lindl. ; 
Artjnmme plattjrertv*^ L. and (). ; Viola nutUiUii, Pursh ; V. cana- 
deui*ij*, \j. ; Silene Acotileri, Hook ; Sidaleea mahxrflora. Gray ; & 
rand Ida, (fTixy \ MalwiMrum coceine\im. Gray; Linnm perenne, L. ; 
Thf'rmop,iiA montana, Nutt.; Ojrytropijt /amberti, Pursh; JRubus atri' 
ffOjaiM^ Mx. ; Potentitla frutict>Mi^ L. ; Riua^i blanda var. arhtntuina 
(P<»rt<T) ; I{ih*i* tntreum^ Pursh ; Epilobium antjuMifoiium, L. ; CKno- 
thrra birnni)*, \j.\ (Vretis viridiflorun, Eng. ; Ligwuticum montautntiy 
B. hihI II.: Cijmopierun montanxiA, T. and G. ; Ilerarleum Uinaium, 
Mx. ; Toivni*f'ndia nericea. Hook ; AMer hrvi^^ L. ; Antennaria dioira^ 
(f<M'rtn.; Arhitlea millefolii(m, L. ; Senrrio aureii*, L. ; Cnirits ochrO' 
rentnu*, (tray; Camjmnnfa rotund ifoHa^ L. ; ('. planiflora^ Eng.; 
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ArdodaphyloB um-um (L/); Gentiana humilia, Siev. ; (?. serraia^ 
GuDner ; Oilm aggregaia, Spreng. ; Pentstemon aeumifiaius^ Dougl. ; 
Mimulus hUevs L. ; Castilleia Integra, Gray ; Euphorbia monJtana^ 
Eng. ; Quercm unduloiat Torr. ; Populus tremuUndes, Mx. ; Iris 
missauriensiSj Nutt. ; BaiUelotia oligoMachya, Torr. ; Pinus ponderoBa 
var. scopulorutn, Eng. ; Picea engeimanni (Parry) ; P. pungens, Eng. ; 
Afarchantia polymorpha, L. ; BovUta circumsciMa, B. and C. ; Hypo- 
crea riehardaoni, B. and M . ; Uredo ribricola, C. and E. ; Clavieepft 
purpurea, Tul., and Valsa nivea, Pr. 

OHABAOTBBISTIO BIRDS. 

Under this head the following may be mentioned as examples: 
Merula nigraioria, L. ; Sialia ardlca, Swains. ; Chelidon erythrogcuftra^ 
Bodd. ; Pica rtuUica, var. hiidsanica. Scop. ; Ageloetis phcniiceus, L. ; 
Scolecophagua cyanocepIuUus, Wagl. ; Siurndla tieglecta, Aud. ; Cy- 
anocitta stelleri var. macrolopha^ Baird ; TinnunciUiui sparveriua, L.-; 
and jEgialitis vociferuSf L. 

CHABAOTBRISTIO MOLLUSOA. 

The only slug is Agriolimax cainpeatrU var. moniafius, Ing. Of 
the laud shells one may mention Ilyalinia arborea. Say ; PaJtulu 
Mtrigosa var. cooperi, W. G. Binn.; P. striatella, Anth.; Vallonia 
pnhliella var. cyclop horella, Ancey; l*u])a coloradeMis, Ckll.; and 
Siiccineu awira, iSay. Of fresh water shells, Llmncca truncuinfti^ 
Miill.; Phyaa hdero^tropfia. Say; P. hypnoruin, L.; and Pij<idiuin 
abditum, Hald. 

CHARACTERS OF THE INSECT FAUNA. 

The s|)ecie8 found in our district are numbered consecutively in 
the list. To some are ap|)ended dates of capture and precise loeali- 
ties; of others I have n(»tliing particular to rec(»rd, and so the name 
alont appears. 1 have also added to many of the species informa- 
tion as to the distribution elsewhere, North or South, up or down, 
etc., ."40 that tlie reader can see at a glance the relations of the com- 
ponent parts of the fauna. It may be suggestiHi that the same in- 
formation could have been conveyed by compiled statistics, but I 
believe that the method a<lopt<'vl, of ^ivinjr <letails regarding each 
!*p«ries separately, is much clearer an<l mort^ useful, although takini: 
up more sj)a<'e. The diHicultv with statistics is, that they have lo be 
taken on trust, if tlu* facts on which they an* based ilo not aj>pear 
in the >i\\uv |)a|)er: this is just what I want to avoid in the pre.-^'ni 
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contribution, I want rather to so present the facts that the reader 
may compare them and judge for himself, correcting the details or 
adding to them when necessary. 

Among the Coleoptera it will be noticed at onc*e how many of the 
:»{K*cies are boreal, cxten<ling to Canada (setM. Uit.) and often to the 
New England States. The Southern element is but slight, although 
di>tifict if l(M)ked for; and there is also a fair numl)er of s|)ecie8 
cndiMuic in the Rockr Mountains. The Tenebrionidie, characteristic 
of the Western prairies, are fairly numerous. The Coleopterous 
fauna, as a whole, is strikingly distinct from that of the Mississippi 
region and the Eastern States generally, except as regards the boreal 
clement. Mr. Wickham luis published a list of the btnitles found in 
thr vicinity of Iowa City, and on comparing it with the present list, 
I was ast(»nished t(» find how few were the sjHJcies common to both. 
Tliis result is brought about in large measure, no doubt, by the dif- 
fen'nl character of the foresU — those of Iowa containing a great 
variety of deciduous trees, those of Colorado mainly conifers, with 
very few deciduous 8|)ecit»s. Thus, it happens that not one species 
of Cerambycidie is common to the Custer County an<l Iowa City 
ViMsi, although six s|)ecies are c<»mmon to our district and the much 
more distant State of New Jen^ev. 

The Rhopalocera are boreal with a strong Western element, and 
a rather surprising number of Southern forms — some of which, 
however, are evidently repre.'H.Mited only by stragglers. Thus, (\il' 
/lfiri/<iM tnhnle at K<>sila .^eems quite out of place, but the occurrence 
is le>s remarkable when we remend)er the strong migratory ten<len- 
cifs of the genus. (\ phllta hnn been taken in Arapahoe County, 
Colorado, by Mr. II. (?. Smith, Jr., as I learned from Mr. Nash. 
7V//fM niri/tjt€, however, is not accidental, and Nathalie* (ale is very 
well otablished and common. The lltiterocera show similar tenden- 
cies. The really neotropical Krchua odora is an occiLsiomil visitor. 

The Hymenopicra, especially among the parasitic groups, show 

many apj»arently en<lemic forms — but it is probable that further 

knowledge will prove that mo^t i)f them are more widely distributed. 

Thus, MnundontomeniA montiratjiiA, known only hitherto from Wet 

Mountain Vallev, has recentiv turne<l up in California. With the 

aid of Mr. Cr<'sson'> invaluable list, I made out the affinities of the 

MM anihnta of Wet MounUiin Vallev to be as follows: 

Horral 'U 

Noilli Amvrirn Ki-»t*nilly 4 

U«M'ky .Miiiiiitaiiis only 'A\t 

'IV XHN rcuion hikI .South 11 

Kastcrn .Stated "2 

(uliforniu 1 

HH 
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Of the Heteroptera, 28 are boreal or widely distributed, 13 Weet- 
em, and two Southern. Canorhinus (species not identified) is a 
Southern type. For the rest, see the information given in the list. 
The fauna, as a whole, is decidedly boreal. 

00MPABI80N Wrra THB mOH-AIiPINB ZpNB. 

The high-alpine zone in Custer County extends from 10,000 feet 
on the Sangre de Cristo range to the summits of the mountains 
(Oibb's Peak, wrongly called Gibson Peak, 13,729 feet; Horn's 
Peak, 13,447 feet ; Humboldt Peak, 14,041 feet, etc.). A list of the 
high-alpine species, so far as observed, is given in '* Can. Ent." 1890. 
Although the number of records is not great, they show that the 
high-alpine and mid-alpine zones are sufficiently distinct. 

Of high-alpine Hymenoptera, 49 species were identified, and the 
result of comparing these with the mid-alpine is as follows: Out of 
14 high-alpine families, two (SapygidsB and Oryssidse) were not found 
in the mid-alpine zone. One subfamily, Perilampin®, is not mid- 
alpine. Of 42 genera, 16 (rather less than one-third) are not mid- 
alpine. These are Oryssua, Maerophya^ Diaeretus, Sapyga, Perilampiti, 
AtpUota, AphidiuSf Sphecodea, DolichopaelephuSf PteromaluB^ Airac- 
todea^ Leptacis^ Pmhphrys, CaUiopsis, TerUhredo and Microbraeon, 
Out of 49 s{)ecies, 25 are not mid-alpine — about one-half. 

Of the high-alpine Coleoptera, 25 species are recorded, and a 26th 
may be added, namely. Goccinella trifasciuta L., from near the Mi- 
cawher Mine in October. It extends to Canada, Lapland, etc Of 
these 26, seven genera are not mid-alpine, namely, Oraodachnay Di- 
ehelonycha, ChrysobothriSf Zeugophora, Atkoiu, Dasytea and Olypiifia, 
Eleven of the species are wanting in the mid-alpine collections. 

Of the Ijepidoptera (**Can. Ent." 1890, pp. 57, 76) nine species 
are not mid-alpine. To these may be added an insect doubtfully 
referred to Choreuhis dlphieUa Grt., from the Micawber Mine : this 
repreisents a family not mid-alpine. Lord Walsingham has the 
specimen. 

These statistics would undoubtedly be altered by further research, 
but I do not. think they can be without significance. That the high- 
alpine niid iiiid-alpinc fauna arc largely of different derivation seems 
to he j)rove<l by the large proportion of (jetwric difference. Thus, 
25 distinct spocies of Hymenoptera include no less than 16 genera; 
and eloven Coleoptora includo eight genera. The high-alpine, there- 
fore, i«< not, as regards its peculiar features, derived from the mid- 
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alpine or lower; contrasting in this respect with the high-alpine of 
Ecuador, which is so derived. 

THE HIQH-ALPINE OOMPABBD WITH NORTHERN RBQIONS. 

The affinities of the high-alpine not being with the niid-alpine, 
they c<»uld only be with the far North. Alberta being a suitable 
rej^ion for comparison, I wrote to Mr. Thomas E. Bean, asking him 
to leil me how many of my high-alpine 8{)ecies occurred with him. 
lie most kindly replied, giving me the following interesting infor- 
mation : 

Of the Coleoptera, he finds at Laggan Dolapiw laierali^^ Podab- 
ruM lateralis, Orsod(u:hna atra, Cicindeln loiigUabrU, Adoxus vitUf 
ChrysobothriH trinervia, Coccinella traiuwersoguttata, Trichodes omatuSf 
Actnctopi* praierufis and Mardelln scutellaris. He adds : ** That is a 
g(HH] sprinkling, considering that I derive the facts from a small lot 
I 8ent Mr. Fletcher several years ago, presumably the commoner 
s|)ecie«.'* 

Of the Khopaloccra, he has taken the following: 

Ly Ciena smpiolus, LaKgau, 5000 ft. 

Pyrameii cnrdui, lAKK*^n« 5000 ft. 

Anthockaris auwnUleit, Ijnufgun, 6000 ft. Rare. 

Vanetsa milbeftii, LaRKan, 5000 ft. AIho 7000 to 8000 ft 

Fir rill oieracm, IjinnAn, 5000 ft. to 6500 ft. 

PapUio rutuhiM, on the ('oluiiihia near (lolden, B. C, altitude about 2550 ft. 

Chionob'ts ehryxuM. l4iKR&". *'>000 to 7000 ft 

(\>lias enrytheme, LaftfEun, 5000 ft. "Occurrence intermittent, as our altitude is 

alnioMt iilM)ve ilA limit." 
VanfMm antiopa. IjniUfan. "Chiefly 5000 ft., but sometimes find larvn up to 

about 5500 ft." 
PnnMSfiHi sminthetis, LaKgan, 5000 ft., and again 7000 to 8000 ft. 
Pieris protodice, once only at I^ggan, 5000 ft. 
IHerin occiiienialii, I^ggan. 5000 to HOOO ft. 
S4»tyruM charon. Laggan. 5000 ft. 

It \n to Ik' observed that Mr. Bean does not take our characteristic 
hi^h -alpine H{)ecie» of Colias — C i*rudderii and C meadlL 
The timber line at Laggan is at 7000 ft. 

MID-ALPINE COMPARED WITH 8UB-ALPINE. 
For information al>out the sub-alpine zone of Custer County, and 
the a<ijaccnt part** of Pueblo County, see ** Entomologist," December, 
IMMM, pp. 2im-30"); and 188i>, pp! 113 and 190; 18tl0, p. 19. In 
making cotnpari.HonH with the mid-alpine of Custer County, only this 
di.*«trict will be considered, as the sub-alpine of localities not imme- 
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diately adjacent might show other difTerences than those due to 
altitude. 

Thirty-six Coleoptera were found and identified in the sub-alpine 
zone, and of these twenty-two, or nearly two-thirds, were not found 
in the mid-alpine. These include the following eleven genera not 
found in the mid-alpine: Pityophagns, Baiyle, Dityltu, BcuiiMer, 
Serica, DiabroUea, TbmtetM, PolyphyHa^ Euryamia, Ligtnia and Det- 
maris. Of the thirty-six species, one only, Hippodamia eonvergens^ 
was observed to range up to the high-alpine. 

Of fourteen Orthoptera from the sub-alpine of Custer County, not 
a single s]>ecies was found also in the mid-alpine. Of twelve sub- 
alpine genera the following eight are not mid-alpine : Mermiria^ 
Hadroiettix^ (Edipoda^ Scyttina, Aeridium, Diasoteira, Medohregma 
and PhiliboMronia, 

Thus, in both Coleoptera and Orthoptera, the diflTerence between 
the two zones is seen to be very marked, not only as to species, but 
also as to genera, showing that we have to deal with distinct faunae. 

With the Rhopalocera, so far as my observations went, the difier- 
ences were by no means so marked. Many species of butterflies 
undoubtedly fly over a considerable range of altitude, and I was 
convinced in Wet Mountain Valley that a number of individuals 
of DanaiA plexlppus, Q)lias eurytheme, etc., were to be caught at 
altitudcif a good deal above where they had been bred. But however 
this may be, several species certainly range right up from the sub- 
alpine to the high-alpine, — such are Phyciodes Camillas, Naihalis iole^ 
Limtnitiit weidemeyerii and Colias eurytheme. 

Of course there are also many sub-alpine species which do not 
range upwards in this manner. Mr. Nash kindly gave me much 
information about his e^iptures, extending over several years, and 
the following, among others, were all taken by him in Pueblo County: 
Colias cii'sonia Stoll., Phyciodes piata Edw., Grapia interrogationis 
Fal)., Stiiyrux ahpe Fab., Limenitis disippm* Godt., Puphia troghniyia 
Fal)., Thcvln meliuHs Hiib., T. sivn Edw., LyccBua alee Edw., ^iso- 
wi«f/ev alpheus Edw., Eudamiis (itynis Fab., and Pamphila cemet* B. 
and I^. The liu^t-mcntioncd s|K.'fies wa.s taken at Kyo. 

ZOOLOGICAL REGIONS. 

Dr. ('. 11. Mtfrriani has lately (Proe. Biol. iSoc. Washington, April, 
lS!i'i) piiMislicd a uvw Bi()-<,'e<»jrraj>lu(' niaj> of North America, in 
wliicli lio a<l(»j)t.s an arran^a'UKiit ot* taunal regions different fioni 
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that of Packard (8d Rep. U. S. Ent. Coinm.) and most other zoolo- 
gists. In this new arrangement the old central region is abolished, 
and a new region, the Sonoran, is made to stretch from the Atlantic 
to the Pacific. 

I have l>een interested in examining the facts presented in the 
present pa[)er, and others known to me, to see how far they sup|>orte<l 
thes<^ changes. So far as I am able to judge, the suppression of the 
centnd region is entirely justified, but I cannot agree as to the pro- 
ptmed Sonoran region. An analysis of the insects of the Colorado 
Rocky MfMintains shows that the high-alpine and mid-alpine ele- 
ments, although sufficiently distinct, are l>oth essentially boreal. If 
we follow Dr. Merriam's arrangement, it appears that the high- 
alpine is truly b^treal, while the mid-alpine belongs to the transition 
H'gion, containing a considerable numl)er of strictly American ty|)e8. 
The sub-alpine, on the other hand, is southern or Sonoran. 

Dr. Horn has kindly given me his opinion, as f(»llows: 

"My idcaM of the diHtrihution of (Vileoptont in the mountainous region of 
(V>loni<Io. which in » go4id centre of the Rocky Mountain chain art^ an foUowii: 

"The liigh region feems to have been populated from the Canadian through 
the II. H. T. region. A collection made alnive 8000 feet in Colorado is almost 
id«*ntical with one made in the Lake Superior region. The same fauna runs 
down to N. If. and Arizona, and again apfiearp, niixe<l. of course, in the Mcxi<*an 
Mountains. 

"ThcMiih-alpine region {h one that continues from Washington to New Mexico, 
aA hIidwo by nuch striking forms as Eryate*, Melanophila miranda^ Iphthimus 
MfrnitHM. (iaierucn externa, Calotoma htnatum in vurietics. 

"The lower regi«»n, fiM)thillH, etc.. is a mixture of New Mexico forms with 
thoHv of the <MiMtcrn United HtateM, with some |H'Culiar forms all ie<l more to the 
southern rcgioPK. 

" C.-ilifitriiia is a |M'culiar region, and, in many resfMHrts, allied to Europe (in 
general ). I think (*Hlif<»riii:i supplies us with more H|)ecies of genera peculiar to 
KuroiH* than does the F^tstern region." (In litt., July 14. 1892.) 

A<'C()nling to tlic facts now recorded it s<*ems that there is, firstly, 
a circiniij)<»lar ami strictly boreal eleiiH^nt; secondly, a boreal but 
mcKliticd or ( anadian element ; and tinrdiy, a southern element be- 
lon^rin;: to the arid portion of Dr. Merriam's iSmoran region. I do 
not tliink any distinct faunie except these can l)c recognizc<i, and the 
central n'gion accordingly fails. But there is, sprinkled among the 
onlinary ty|M's, a dldiiirt t'lemeut of endemic njterleM^ to which I shall 
refer later. Tiiere al.so .•*4'em to Ikj a few^ surviving fragments of an 
ancient fauna, of whicii Authraeopteryx is a goo<l example. 

There seems to be a small Californian element, but the s[>ecies 
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falliDg under this head are perhaps rather Southern than properlj 
Californiau. The Mollusca are very instructive here. There are 
certain distinct generic types of slugs, Praphymon and HemphUlia^ 
which belong to the Californian or Pacific province, and these go 
inland as far as Idaho. The Neardula group of Pupa, which is 
boreal and Californian, extends southwards into the Colorado Moun- 
tains, with three species. The Vertigo group, on the other hand, is 
characteristic of the Eastern States, but I never found it living in 
Colorado. I did, however, find two species of this group, P. ovcUa 
Say* and P, gauldii Binn., in a post-tertiary deposit at West Cliff*— 
a fact which I thought might have some significance. From these 
facts I infer that the fauna of the northern part of the Pacific re- 
gion is pushing its way inland and southward, and will in the future 
mingle to some extent with that coming from the southern portion 
through Arizona. 

The resemblance between the Colorado fauna, and that of the 
Mississippi basin and further East, always, excepting the boreal ele- 
ment that comes from the North, is very slight indeed. The great 
plains to the east of the Rocky Mountains have been as much a 
barrier as the sea would have been. Many insect pests of the East 
are only now reaching Colorado, having be^n taken there no doubt 
on plants. S«)metinie ago, in one of the Fort Collins Bulletins, it 
was noticed that certain Eastern fyests occurred in the grounds of the 
Agricultural College, but not generally throughout the State. The 
reason of this was, I sup{K)se, simply that they had been taken there 
on imported plants. 

REASONS FOB NOT AX^OPTINQ THB SONOBAN BBQION. 

In Dr. Merriam's map the Upper and Lower Sonoran regions in- 
clude all of North America, except the boreal and transition areas 
to the North, and the tropical elements to the South. That is to 
say, the Pacific province is no longer recognized, and the Eastern 
and Central provinces, so far as they are not boreal, are merged 
together. It seems to me that the distribution of the Mollusca, more 
especially, precludes us from adopting this change. Take the slugs, 
fur instance. Their distribution in the old regions (excluding sijo- 
cics known to be imported) i.s as follows: 

^' Yarrow, in tlie Whoeler Ut'iKirt, records P. ovata from Twin I^kes and 
Saguacho, but as ht- dot-s not mention any of the AViirdu/a group, which he 
surely must have found, 1 supjuise it likely that the identification is erroneous. 
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Pacific Piovincb. Cbktbal Provinck. EAsrsmii Pbovimcb. 

AftrioHmax. 2 spp. AKrioliniax, 1 sp. AfEriolimaz, 1 sp. 

Anialia. 1 sp. Philomycut, 5 tpp. 

AHoHiuax, 2 Kpp. 
IIeii|H*rarioii, 3 spp. 
Pntphynaon, 6 spp. 

Stibg. Phenacarion, 2 tpp. 
Auadenulus, 1 sp. 
HemphilHa, 1 sp. 
Bioneya. 1 sp. 

Of these, AgriolimaXf Ariolimax, Binneya and Phikmycas range 
into C'<^ntral America. Four genera are peculiar to the Pacific 
pnivince, two of them extending inland as far as Idaho. Not a 
single ^enus, except AgriolimaXy which is cosmopolitan, extends 
acr(it» the continent. 

The shell-bearing forms tell exactly the same story. In Helix ^ 
the gn>up Ijysinoef with nineteen species, is confined to the Pacific 
pn>vince. On the other hand, the large and characteristic groups 
Me^idon, Steixotrema^ Triodopsis and Polygyra belong to the Eastern 
province, with a very small representation in the West. Among 
freshwater forms, the extraordinarily rich fauna of the Eastern 
province finds no parallel in the West. To pursue this subject 
further would occupy too much space. 1 have used the Mollusca 
in il hint ration becau.se they are little able to migrate, and present a 
more forcible instance than I could select in Ent(»mology. Hut I 
should be sorry if these incK)niplete statements prevented any one 
from considering the matter impartially from other ))oints of view. 

A METHOD FOB DBFININQ FAUNAL BBQIONS. 

It ap{)eHr8from a consideration of what has been written on faunal 
regions, that it would be desirable if some rules could be laid down, 
HO as to leave the matter less to the discretion of the individual 
writer. It would require a g(H>d deal of research to determine what 
rules could l>e laid down, that would work, but as regards insects, at 
all cvent.% I have thought it fiossible that the following rule might 
answer for secondary faunal divisions: 

Avy (wo diMtncU nhall be regarded (u in the ttame secondary faunal 
division If the number of npecies common to both exceeds the 
nuhxbtr of genera in common. 

In order to test this rule, I have compared some orders of insects 
in the mid-alpine of Custer (\)unty with the list^f in Prof. John B. 
Smith's New Jersey catalogue. According to accepted views, the 
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two r^ons are not in the same secondary division, but from the 
proximity of New Jersey to the boreal (or at least transition) zone, 
there should be a fair amount of affinity. 
The results are as follows : 

Oolo. (mld-«]pliie, Custor Co.) Aod N. J. Geneim in Ctmunon ^^edcs in Oommoa 

Bhopalooera 24 25 

Heterocera 60 31 

Heteroptera 36. 27 

Homopt^m 14 4 

Orthoptera 12 9 

146 96 

The rule here gives just the results that might be expected. The 
greater number of butterfly species in common is in accordance with 
the wide distribution of Rhopalocera, as before mentioned. 

It would be interesting to compare the mid-alpine and sub-alpine 
zones of Colorado in the same manner, but this cannot be satisfac- 
torily done until the sub-alpine records are more complete. When 
comparing distinct faunae in close geographical proximity, it would 
be necessary to exclude from consideration all casual occurrences of 
species out of their proper zone. The breeding areas are really what 
should be compared. This is sufficiently obvious; for instance it 
would be absurd, in such a comparison, to reckon such genera as 
Jitnonia and Erebus as inhabitants of the mid-alpine zone. 

BQUIOBNERIO ABBAS. 

For minor divisions, to be used in relation to particular groups, I 
have devisetl what may be termed equigeneric areas. 

Equigetieric area** are areaa throughout which the genera of the 
group under consideration are identical. 

Those areas are sometimes large, sometimes small. When two 
genera overlap, the region where they both occur, however small, 
mukes a separate equigeneric area. This might l>e thought a disad- 
vantage ; but really, I believe it to be an advantage in the metho<l, 
since it is important to recognize these intermediate or overlapping 
areas. 

Taking the slugs as convenient for illustration, the equigeneric 
areas in North America are as follows: 

(1.) Area of Aiiriolimax only = boreal province (ho far as slugs have been foniid ) 

and contrHJ retzion. 
i2. . Art'a of Aiiriolimax -{- PhUomycna -= t^uttern province (Veronicella is found 

in Florida, and if trnly indigenous there, as seems likely, constitutes 

antitlier area). 
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(3.) Area of HempkiUia + Fropkfawm -f" Amalia, etc. = Wnshinftton, Oregon 
Rn«l part of Idaho. 

(4.) Area <»f ArioHmax 4" Prophyioon 4" Phenaearion. etc. = PoKent Sound dis- 
trict and into Oregon. 

(5.) Area of Ariolimax 4- Propkyitum 4" Agrioltmax -f" Hetperarion 4" Awiolia = 
Oregon and ('alifornia, along the coa«t. 

(6.) Area of Anadenulut, etc = Ciiyaniaca Mountains, California. 

(7.) Area of Binneya = 8t«. Barbara Island, California. 

These areas cannot in every case be precisely defined, owing to 
lack of information ; but their utility seems to lie chiefly in the fact 
that they give results quite independent of any previous opinion or 
bias on the part of the collator. 

OBIQIN OF THB ROCKY MOUNTAIN FAUNA. 

The numerous fossils of Colorado bear testimony to the fact that 
the region of the liocky Mountains has in the past been {)eopled by 
a highly remarkable and numerous fauna. This fauna, however, 
does not ap{)ear to be ancestral to that of the present day. Nor has 
the present fauna any special connection with that of the high re- 
gions to the far South — the Andes. In order to arrive at just con- 
clunions, it will be needful to consider these pointo in some further 
detiiil. 

ALPINE INSECTS OF THE ANDES. 
The recently-published "Supplenientary Appendix*' to Mr. 
Whymjwr's work on his travels anumgst the Andes of Ecuador, 
containing an account of his captures, includes some very valuable 
information alnnit the insects of high altitudes in that country. The 
late Mr. II. W. Bates has written the intnKiuction, in which the 
following passages occur: 

"If there had l>een any distinct element of a North Temperate or .South Tem- 
IMTnte ColeopterouN Fauna on the Kcuadorian Andes the collections he made, 
incxhuuHtive though they may )>e, would have Hhown some traces of it ; hut there 
are nunc. A few ficnera belonging to tenifierate latitudes, though not found in 
the tntpical lowlands, do indeed (Mrur. hut they are forms of almost world-wide 
difitrihution in similar climates, and there is no representative of the numerous 
chant<'teriNtic and common genera of the North or South. Even the Northern 
grneni. more or Ichn abundantly found on the Mexican highlands, are absent." 

"One feature of the fauna is of great interest. It is the o<:currenc^ of apter- 
ous H|M'ricM of genera which at lower levels are always winged." 

" It MeeniM to me a fair deduction from the facts here set forth that no distinct 
tniceMof a migration during the lifetime of existing s|)ccies, from North to South, 
or rice ver»n, along the Andes, have as yet l>een discovered, or are now likely to 
lie diwovereiL" 
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Going through the list of insects taken at high altitudes in Ecuador, 
the following points may be noted. There are four new species of 
PterodiehuB from 12,000 feet and upwards, but they represent a new 
subgenus. There is not a single Amara or HarpaluB, The two ants 
from 9000 feet or upwards, are Oamponotus syhaiieys and a new 
,Pheidole, Five Satyrinas from 10,000 feet or upwards, are none of 
them of N. American genera. PyrameiB huniera was taken at 9800 
feet. There are three species of Lyeama from over 10,000 feet. 
Three species of Colias are found at 10,000 feet or upwards ; one, C. 
alticola Godm. and Sal v., being especially characteristic of very high 
altitudes. 

FOSSUi mSBOTS OF OOLOBADO. 

From the elaborate researches of Mr. Scudder, we have a large 
mass of facts available concern ng the tertiary insects of Colorada 
As in the case of the living Andean fauna, we can detect no marked 
resemblance to the species now inhabiting the Rocky Mountains; 
and the indications are, that the recent fauna has nai been derived 
from that preserved in the beds at Florissant and elsewhere. So far 
as modern genera are represented, they are certainly not alpine, but 
indicate a climate more like that of the Southern States. 

Mr. Scudder's recent paper (Proc. Bost. Soc. N. Hist. 1892) on 
the Tertiary Rhynchophora brings out the facts of the case very 
clearly. The Gosiute fauna, from western Colorado, differs greatly 
from that of Florissant, no species l>eing common to both ; and of 
ninety-seven genera, only eighteen are comnion to the two faunse. 
Yet these had hitherto been considered as belonging to about the 
same age. 

All the species are extinct, and no species is identical with any 
European tertiary form. Many of the genera are extinct ; existing 
genera are not infrequently now subtropical or tropical. There are 
no extinct families, but in one instance an extinct subfamily with 
numerous representatives. 

Almost exactly the same results were obtained previously from a 
study of the tertiary Hcmiptera, though at that time much less ma- 
terial from the Gosiute was available. 

THE GLACIAL EPOCH. 

In order to account for the facts above cited, it is necessary to con- 
sider the geological history of America. In Prestwick's "Geology** 
(1J5H8) there is a good account of what is known about the glacial 
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|)eri(Hl. In America, the whole continent was covered with ice at 
least as far south as 40^, except a rather problematical area between 
the eastern and central regions. The ice-sheet went further south 
in the west than in the east, extending about to San Diego, though 
the basin of the Ci>lorado in Arizona seems to have been free. 

However, to the northwest there was apparently an unfrozen 
ooii:«t-line, at least as fertile as that of Greenland at the present day. 
We read that ** the warm currents of the Pacific, which now temper 
the severity of the coast climate of Alaska, seem to have exerted the 
same influence during the glacial ])erio<l, for none of the glaciers 
which descend from the inland range reach the sea, nor do they 
ap|)ear to have done so in glacial times. . . . The shores of British 
Columl)ia, on the contrary, are indented by long and deep fiords, 
through which, as in Norway and Greenland, the old glaciers, now 
staye<l further in, traveled out to sea." 

It can readily l>e imagined that such a state of affairs would lead 
to the destruction of a large part of the fauna, the remainder either 
surviving along the northwest coast-line, or going southward to the 
Gulf States and Mexico. The eastern fauna, with which we are 
not now particularly c<mcerned, would largely survive, owing to there 
being a considerable area of ungiaciatt^d territory available. This, 
indetni, has been the case. The Californian fauna would survive in 
part to the north, and also in I^iwer California and the western coast 
rt>gi(>n of Mexico. Hut the fauna of the (central region would be 
almost annihilaUnl, because the warm winds being cut off by the 
coast ranges, the country would become extremely cold, even far 
down into the higher lands of Mexico. The arid region where not 
actually glaciated would be a frozen desert, and the migration of the 
fauna southward would be far from easy. 

In the eastern province the species of the moist Northern States 
would find little difficulty in migrating southward into the equally 
moist Southern States. The isotherms would shift southward over 
mo4l(>rately uniform country. In the central region, however, this 
W(»uld not be the case. There is no place available to the South, 
except the moister coast line, and the interior uplands, which latter 
were undoubtedly glaciated. The great plains between the liocky 
MounUiins and the MisMis8i))pi would have made an impassable bar- 
rii*r for most s|>ecies, preventing migration in that direction. 

Hut, it may be urged, at /fome |M>int to the southward the moun- 
tains or central uplands would cease to be glaciated, and why should 
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in tnke pliice into the neotropical region. Thnt it ilid 
..- »o )iiace, at all eveiita beyond the istlnnujj, is evidenced by the 
fijcts above quoted from Mr. Whympor's " Appendix ;" and the 
reason of this no doubt is. that the isthmus iUelf was submerged, 
and hII connection between North and Si>mh America cut off. Thi« 
ijiiestion of the submergence of the Isthmua of Panama has Ik-ch 
fully discussed by various naturalists, and need not be enlarged upon 
here. 

Tt is impossible in the present pai)er to give more than this bar« 
outline of the subject, but I believe the conclusion is justified, that 
the central region fauna was practically stamped out during the 
glacial epoch ; and that the present fauna is derived from the boreal 
fauuie which survived to the east nml to the weat, and the southern 
fauna which survived in Mexico. This view seems to be supported 
by a consideration of the present distribution of species, as well m 
by geological evidence. 

BBMNANTS OF THB AHCIEKT FACKA.. 

Mr. Scudder's tertiary insecU-i of couree date a long way back, am) 
wo have no knowledge of the ent^nnology of Colorado immnjint^ly 
before the glacial epoch. But w)iutevi-r it may have been like, it 
is reasonable to suppose that there would be some few survivurv 
left, if we only knew which lliey were. I believe Anlhracopleri/z 
hiematia is such a survivor ; it is a peculiar species of wide affinities, 
the only representative of its genus ; and moreover, it is aot afraid 
of cold, appearing very early in the year. Among LepJdopUra, it 
may be that Neophama menapia is a survivor, and also some of the 
high-alpine species. But this is mere speculation — it is enough to 
suggest the probability of such a thing. 

POBT-OLACLAX. DBVZLOPUBNTS. 

Excepting the remnants of the ancient fauna, all the atrictly en- 
demic element in the Rocky Mountains is o{ poti-glaaal origin — 
that is, according to the views here set forth. This means a good 
deal, if it is actually the case, as I believe. Under certain circum* 
stances, species develop quickly, and we have, at least among insecta 
and flowering plants, a great array of new species coming into ex- 
istence. Such species are cli)scly allied to species from which they 
spning, and to each other, so as to give rise to much dispute as to 
their validity — as an example, one may cile the genus Argynnu, 
which has been very prodUclive of [xist-gbicial species in Am 
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In such a cai>e it matters little whether we term all these diverse 
forms true 8|)ecie8, or subspecies or races, — but to lump them under 
a common name obscures the facts, and leads us to ignore one of the 
ni(»t>t interesting phenomena that are presented to a zoologist. 

I was very well pleased to find these opinions shared by so acute 
an oWrver as Mr. Thos. E. Bean, of I^ggan, Alberta. He wrote 
me on Dec. H, 1892 : ** In answer to your query, I can say most de- 
cidedly that in my opinion the butterflies of this [LagganJ district 
may l>o arrange<l in two categories as to their age cut species: one set 
of apparently old old forms, the others having the a))pearance of being 
forms now taking character. I have now under consideration one of 
the latter kind, a Colias, which, if completer study confirms my 
present views, I shall probably announce as a distinct species. In 
that case I may give it the name post- glacio lis, in accordance with 
the idea that it is one of these recently separated species which have 
not yet acquired complete equilibrium of characters." 

SPBCIB8-FOBMINO AREAS. 

It is well known that the genera commonly accepted are unequal 
in value, but most of those whose validity could not be questione<i, 
an* evidently of considerable antiquity. Of the forty-six genera of 
aculeate Hymenoptera in the mid-alpine of ('uster (-ounty, thirty- 
three, or about two-thirds, are also found in the Hritish Is. This is 
not very different from what mi^ht be ex|K»cte(l ; but the further wide 
distribution of some of these genera is shown when I o(>en the volume 
of tlH;*'Z<M)logical liecord" for 1M89, which hap])cnstol)eathand,and 
find referentvs to Megachile from the ()ongo, Andreiia from Sicily, 
TVypoxylon from Panama, Ammophila from Afghanistan, and so forth. 

Hut the curious thing is, that thesi* wide-ranging genera are not 
e(]ually pnMluctive of sjHfcies over their whole areas. Dr. Himroth 
has jM>inted out how in the case of the slug-genus Agriolimax, one 
or two s|K?cies range almost unchanged over an immense territory ; 
while in the Me<Iiterranean region and the country eastward of it, 
species are pHnluced in abundance. Dr. A. K. Wallace refers 
(** Island Life," ed. 2, p. 3<)8) to the existence of f(»ur or five |H»culiar 
«|)ecies of tin* moss-genus Mniinn in the Drontheim Mountains in 
central Norway ; tht^se are ** found nowhere else, although the genus 
extends over Kur()|)e, India, and the southern hemisphere, but always 
reproented by a very few wide-ranging s|K*cies except in this one 
MMHintain group!" Among flowering plants gooil instances can 
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easily be found, llie British botanist, aoonstomed to two or three 
species of AmUbt^ two of Erigenm, two of Oxgtropi$^ Mnd three of 
Astragahts, is astonished at the enormous spedes-fbrtility of tbeee 
four genera in Rocky Mountains ; while on the other hand a resident 
of Colorado, who is used to four species of fiubuB and three of Hie- 
raeium, may well be startled to find that in the British Is. the Mubi 
are reckoned at something over sixty, and the JBReraeJa, given as 
forty in the last '* London Catalogue/' are still being added to at a 
quite remarkable rate by Mr. Hanbury I 

Among insects, ArgynnU and Coliaa, and several genera of Noctuse, 
exhibit strong species-forming tendencies in the Western States of 
North America. CcUocala, in the Eastern States, has a very strong 
species-forming area. And so on in many other instances which 
will occur to the reader. This phenomenon is a most remarkable 
one, since it affects chiefly old and almost cosmopolitan genera, and 
does not occur in the same districts in all the genera. Two coemo- 
politan genera, as we have seen, may have their species-forming areas 
on opposite sides of the world. It would seem, indeed, as if there 
were causes at the bottom of it, that we do not yet understand. 
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LIST OK SPECIES. 



COE.EOPTEBA. 

CIOINDBLID^. 

1. Oiclndela lon^labris Say. Also high-alpine and Canada. 

2. " sexfiTuttata var. patruda D^. East to New Jersey (Smith). 

3. " repanda var. oregona Lee. Goes north to Stikine River and 

Glenora, B. C. (Wickham). 

These are boreal forms. The absence of C. jmnctukUa var. micant Fb., 
which one finds in the sub-alpine zone, is to be noted. Down at 
Oanon City Mr. Wickham found C. fulgida Say, 0. vulgaris Say, C. 
scutellaris Say, and also one of our mid-alpine species, C repandu Dc^., 
the specimens approaching the var. oregona. At Salida he took C 
formosa. These facts, and others quoted below, are derived from a 
MS. list very kindly sent me by Mr. Wickham, of his captures at the 
following places: 

Canon City. Colo.. 5343 ft.. May 11 to 14, 1891 (sub-alpine). 

Salida. Colo., 7049 ft., May 15 to 16 (low mid-alpine). 

Red Cliff, Colo., 8671 ft.. May 16 (typical mid -alpine). 
Canon City is only about twenty miles from Wet Mountain Valley. In 
several instances 1 have added to the records below the name« of 
other Hpecies of the same genera found in the sub-alpine, ete. I place 
these in square brackets [ ] that there may be no confusion. 
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CABABIDiB. 

4. Trachypaohys InermiB Motsch. North to British Colombia. 
.5. Carabus maeander Pisch. North to Canada. 

6. " t8Bdatu8 Fabr. Also sab-alpine. North to Canada. 

7. " Berratus Say. Also snb-alpine. North to Canada. 

8. Notiophllus sibirious Motsch. Recorded by Packard fh>m Labrador. 

9. DyschiriuB trunoatus Lee. 

10. Bembidium nitidum Kirb. Also at Salida (Wickham). 

11. " bimaoulatum Kirb. North to Canada. 

12. " lucidum Lee. North to Canada. Down to Salida and Canon 

City (Wickham). 

13. Bembidium arcuatum Lee. Extends to Canada (Kilman, '*Can. Ent." 

1889, p. 109). 

14. Bembidium indistinotum Dcg. [At Canon City, Mr. Wickham found B, 

lugubre and B. trantveraale — but the latter also at Red Cliff.J 

15. TachyB incurvus Say. East to Iowa (Wickham). Also at Salida (id.) 

[At Canon City, Mr. Wickham found T. nebuloaui.] 

16. PteroBtichuB lonsruluB Lee. Also at Red Cliff (Wickham). 

17. '* luczottii Dej. We<t Cliff, April 5. Goes north to Glenora, 

B. C. (Wickham) and Labrador (Packard). 

18. Amara latioollia Lee. 

19. " latior Kirb. North to Canada and East to New Jersey. 

20. " confusa Lee. Also Rio Grande (Henshaw). 

21. " politaLec. East New Mexico (LeConte).* Salida (Wickham). 

22. " erratica Sturm.? A. erratiea occurs in Canada. 

23. " interstitialia Dej. Also sub-alpine. North to Canada. 

24. " obeea Say. North to Canada. 

25. " remotestriata Dej. (= terreatrU Lee). North to Glenora, B. C. 

(Wickham). Down to Canon City, where I found it. 

26. " muBCUlUB Say. North to Canada. 

27. ** nupera Horn. 

28. " chalceaDoj.? 

29. PlatynuB afflniB Kirb. ? P. ajfinis occurs in Canada. 

30. " BordenB Kirb. N. to Canada. [At Salida Mr. Wickham found 

P. pUtddus and P. errana.] 

31. Lebia vivida Bates. 

32. " viridifl Say. For a doubtful Canadian record see "Can. Ent." 1890. 

p. 153. E. to New Jersey (Smith). Down to Pueblo (4669 ft.). 

33. Lebia furcata Lee, near Ula. I also found specimens which were thought 

to be L. aeaptUaria^ but they were probably only furcata. 

34. Blechrus nigrrinuB Mann. West Cliff, May 25. E. to New Jersey (Smith). 

35. Cymindls planipennis Lee, on the open prairie, March 30. 

36. AfiTonoderus pallipeB Fab. N. to Manitoba. Mr. Wickham found it at 

Albuquerque, N. Mex. 

37. HarpaluB retractus Lee. E. New Mexico (LeConte). 

38. " amputatUB Say. N. to Manitoba. Down to Denver (5196 ft.). 

39. " nitiduluB Chaud. ? W. Cliff. H. nitidulus occurs in N. J. (Smith). 

* East New Mexico. Species quoted from this locality by LeConte, Smiths. 
Contr. Knowl., 1859, pp. 52-58. 
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40. HarpaluB ellipsis Lee 

41. ** basUaris Kirb. N. to Canada. [At Canon City Mr. Wickham 

found H. oblitua^ H. Uulrant and H, boMarUJ] 

42. Stenolophus ooi^uiiotus Say. N. to Canada. 

43. Taohyoellus nlcrrinus D^. N. to Canada. 

44. '< badUpennis Hald. 

Caralnu mawnder^ Notiophilus nbirieui and AwMra inienUHaiU are boreal 
and Asiatic, while Amara errattca and Bledkr%$ nigrkmt are boreal 
and prolmhiy circum polar. 

Some species of Aniwdaetjflui would probably be foand on fbrther eeareb. 
though so far as I can gather, Colorado is poor in this genas. I foand 
A. nigrita Dc^. in Cottonwood Gulch, Saguache County ; this is high 
up on the western slope of the Sangre de Cristo Bange. 

At Bed Cliif, which is mid-alpine, though over one hundred miles from 
Wet Mountain Valley and on the Pacific slope, Mr. Wickham found 
fifteen Carabide, of which the following eleven are wanting in oar 
district: OaUUhua %ngratu9f BenUtidium planatum, B. irmim99er»Qle^ B. 
paludotum var. /oettttre, B. moeJUint, B. fngax^ B, qit/oAndwrn, Awkarm 
impuHdieolUU^ Pteratiiehus protraetuSt P, hudMmieuM^ P. miiliM. 

At Salida, which is lower mid -alpine on the Atlantic slope, Mr. Wickham 
found thirteen Carabidn, of which the following eight are wanting 
in our district : Calo»oma ofttoMsm, Nothopui sa^roidef , Harpabu oUiiua, 
H. pmntfflvanicuM var. eompar, Amara gihba, Itatynus plaeidutf P. tr- 
rantf PUrottiehus ortnomtus. These comparisons indicate more differ- 
ence between the localities than I had quite expected, but perhaps 
the distinctions would appear less if fuller information were obtained. 

HAIilPLIDiB. 

45. HalipluB ruflcollis DeO. West Cliff. 

The species is boreal, European and Asiatic. 

DYTISCIDiB. 

46. LacoophiluB deoipiens Lee. West Cliff. 

47. Bidessus afflnis Say. £. to New Jersey (Smith). 

48. Deronectes cataecopium Say. 

49. Agabus intersectus Cr. 

50. " parallelus Lee. Northeast to Labrador (Packard). 

51. " moroBus Lee 

52. " lecontei Cr. 

53. " obliteratus Lee. Originally described from Fort Laramie. [At 

Canou City Mr. Wickham found A. lugens.] 

54. Bhantus binotatus Harr. N. to Canada. 

Deronectes cataecopium^ if considered specifl(!ally identical with D. grieeth- 
striatus L>e(l., is not only boreal in America, but extends to northern 
Euroi>e and Siberia. 

GYBINIDJB. 
5.'>. QyrinuB sp., West (Miff, April IG. 
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hydbophujID A . 

56. Laooobiua agills Bandall. E. to Iowa (Wickham) and New Jersey. 

57. Phllhydrus dilTuBus Lev. West Cliff. 

58. Hydrobiua subcupreus Say. West Cliff. 

These three sp<H;ies all extend East to New Jersey. Three species found 
by Mr. Wickham at Canon City are all of genera diffei«nt from oars, 
vix., Limnoekaru picent, Cffmhiodyia morata and Oehikebiu» inierruptm. 
It is signiflcant that two of these genera, and ail of the species, are 
absent from the Now Jersey list. 

SIIjPHID.a. 

59. Necrophorus marina tus Fab. N. to Canada. 

00. " fiTUttula Mota. (=i^a<f Bland). E. to New Jersey (Smith). 

61. Sllpha lapponica Herbst. Down to Denver (Wheeler Report). 

62. " ramosa Say. Also plains S. of Denver (Wheeler Report). £. New 

Mexico (LeConte). 

S. lapponica is boreal in all three northein continents. 

PSBLAPHID^. 

I did not meet with any. In the sub-slpine, Mr. Wickham found a new BryaxU 
(/?. wickkamii Brendel MS.) at Canon City. 

STAPHYLINIDJB. 

63. Palaffiia dlssecta Erichs. E. to New Jersey (Smith). 

64. Aleochara bimaoulata Grav., Willow Cieek, Cusack Ranch. E. to New 

Jersey (Smith). 

65. Heterothrops fumiiTfttus I..ec. West Cliff. E. to New Jersey (Smith). 
<i6. Quedlus prostans Horn. 

67. Creophilus vlllosuB Grav. This species goes North to Alaska (Wickham) 

and Newfoundland (Gosse). and was found by Gosse in Jamaica! 

68. Philonthus sereuB Rossi. 

69 " furviiB Nord. Also at Salida (Wickham) and Red Cliff (id.). 

70. " puberulus Horn. West Cliff. 

71. " ferreipennls Horn? West Cliff. [At Canon City Mr. Wick- 

ham found P. virilU, P. micropktkalmui and P. aemiruber.] 

72. Xantholinus emmesus Grav. E. to New Jersey (Smith). 

73. " obsourus Er. E. to New Jersey (Smith). 

74. Stenus colon Say? 8. colon wcun in Iowa (Wickham). [At Canon City 

Mr. Wickham found S. incultut and S. divet.] 

75. Psederus littoraiius Grav., Uia, July 30, and common generally: West 

(Miff. April 5. N. to Canada. [At Canon City Mr. Wickham found 
P. competent. 

76. TachyporuB chrysomellnus L. Also at Red Cliff (Wickham). [T. joco- 

tui is sub-alpine.] 

77. PlatystethuB americanus Erichs. West Cliff. Also high-alpine, and N. 

to Glenora. H. C. (Wickham). 

78. OxytelUB pennsylvanious Erichs. West Cliff. N. to Canada. 

79. " nltidulUB Grav. Extends to Canada (Kilman) and i^ no doubt 

circuni|H)lHr. 
HO. Lomechusa cava I>ec. 
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lumsiu. TackypoTU* ekrjitamtliittii and Oxybdri tiilulitlitt ^ns bumU 
Eitend lo Europe and A«la. The wide nnice of some apecieg of 

aliiD iicrorE In Cuba. etc.). ia, me- 
rording Co Dr. Uamiltoii, tbe same SB T. eoriitinut, irbicb fa foviMi at 
eaOO rt. in Culonulo and extends la Earope and Slbrrja. 

COBYLOPHID^. 
ixa luKUbra Lee. 

PHALACRID.S]. 
Naue foand : at Omon City isuu-o.pine^ mi. Wickbam found (Hibntt tpicali*. 
OOCCINELIJD-ffll. 
8i. Nsemia eptacopalla Kirby. Wost CMIT. 
85, MeKtlla vlttlKera Mann. 

SIS. Hlppodamla lecontol Hals. E. New Mexico (LeCunte). 
tjT. " coDverg-ena Gafr.. West Clirf. April G. Alsosnb^lpjue and 

bigli-ftlpitic; a wide nin((iiiB speoiBB. E, to NfW Jeraey. 
8B. Hlppodamia spuria Lee. HeHtertiurg's Idrie, Ang. 25. 
nf, " alnuata Mills. 

90. " 13-punctata L. 

91. " parentheBia Say, Ula, July 30. E to New Jeraey {Soiilh|. 

Down ti. Pualilo. 
93. Cocclnella trifaaclata L. Ula, Jul; 30<VHr.}. AI»o UkoD near the Ml- 
cnwber Mine iu OcCtiber, in Ibe hiKb-alpiDr iodb. 
>I3. Cocclnella 9-QOtata Herbst. Mr. WIckbsm took thin >D Alaska. Oukb 

to Puablo (W. H. Hance, Wbeeler Report). 
M. Coodtiella tranevenoruttata Fab. (= S-aatota Eirb.), Wcat Clifr, Maj 

23. Alw bigb-alpine. Down to Canon Citj iWiekbam). 
96. Ooooinalla transTersoguttata var. erannwiaJw Ualat 

96. Oooclnella Ban^ulneB L. E. to New Jerse; (SmlthJ. Thfa apede* alao 

goes S. Into tbe W. ladlea; I took It at Barbadoea. 

97. Hannonla plota Band. Cusack Bancb (H. E. Ciuack). North to Canada. 

Down to Colorado Springa (BSM ft). 
96. Uysto hornii Or. 
99. AnBtls ratbTonl Lee var. 

100. Psyllobora ao-maoulata var. Imdala Lac. Tbia spedM gOM S. to B. 0(^ 

101. HypvraaptdluB tp. incert.. apeelmeo with Dr. Blley. 

lOS. Bzochomue margliitpeDnlB Lee. E. to New Jemy (Smith). 

103. Byperaapie flmbriolata Mels. E. to N. Jersey (Smith). Down to PnebloL 

104. 8cymnuB lacuatrja Lee. 

Some species of Ibis family bave a very wide diatribntlon. BippodawM 
partaihttit may not be specifically distinct from an Asiatic apeeiaa. H. 
13-puHclala, CoceintUa 3-fattiata and C. IrantwrMfralMa appear to b« 

BNDOUYCHID.S1. 

105. Lycoperdlna ferruglnea Lei:. E. to New Jersey (Smitb). 

106. AphoriBta It 
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BBOTYLIDJB. 

107 Tritoma oalifornloa Lee., b«t Smith's Park and Wolff's Oabin, Aur. 25. 

106. Brotylua bolsduvali Che v. Denver to Georgetown (Wheeler Report). 
Santa P6 (I/eConte). In our district it is not common; the highest 
altitude at which it was observed is on Short Creek, at the Cusack 
Ranch, where one specimen was taken by Mr. R. Cusack. 

OnCUJID^. 

100. LcDmophlCBUfl bieuttatus Say. E. to New Jersey (Smith). £. New 
Mexico (LeConte). 

OBYPTOPHAOID^. 

110. Antheropha^us oonvexulua Lee. 

DBBMBSTID^. 

111. Dermestes marmorstUB Say. C to Iowa (Wickham). Down to Denver. 

E. New Mexico (LeConte). 
112 Dermestes fasoiatus Lee. t*ommon. Down to Denver (Wheeler Report). 
E. New Mexico (I^Conte). 

113. Dermestes lardarius var. Hunaiut Lee. [At Canon City Mr. Wickham 

found D. murinm.] 

114. PerlmeiTAtoma oylindrioum Kirhy. 

lir>. Attaffenus plceus Oliv. (= megatoma Fab.). N. to latitude 64^ 53^. 

116. Anthrenus sorophulari» L. E. to New Jersey. 

/>. lardariu* is also European and Asiatic. A, piemu is a European insect, 
and so is Anth. ierapkulnrim. 

H13TKRIDJE. 

117. Hister subopaous Lee. 

IIH. " sellatus I^c. near Ula. 

11S». •' haiTlsll Kirh. 

120. <* depurator Say. Willow Creek, Co8a<-k Ranch. N. to Canada. 

121. *' abbrevlatus Pah. r= bifidus Say). West Cliff. N. to Canada. 

122. HetSBriniis morsus I>ec.. W(*st Cliff. 

123. SapHnus lugrens Kr., Willow Creek, Cusack Ranch. Down to Denver 

(Ulke. in Wheeler Report). 

124. Saprinus oregonensls Lee. Willow Creek. Cusack Ranch. N. to Canada. 

125. " flmbriatus Lee.. Willow Creek, Cusack Ranch. [At Canon City 

Mr. Wickham found S. eUiaiut.] 

Mr. Wickham records fifteen Ilisterido) from Iowa City and vicinity, not 
one of which is common to our region, so far as known. 

NITIDnLID.fi. 

120. Carpophllus pallipennis Say, Ula, July 30. E. New Mexico (I.*eConte). 
127. Epursea labills Kr., on flowers of fiawUfueut. E. to New Jersey (Smith). 

[K. papagona is sub-alpine ] 
12M. Nltidula slosac .Say. K. to New Jersey (Smith). 
121*. Mellffethes brassloA 8<rop. (= rnneus Fab.) 
130. " mutatus liar.. West Cliff, July 26, by sweeping. 
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TBOGOSlTIDi!. . 

132. PoltlHplpplnBBltosldiMiiiiii. AIbi.»( Ri-<1 ClimWivkhmi.). 

133. Calltye denCata Fsh., Sliort Creek, CiiEark Eaucli. Aaf. 'it. This slwci' 

134. Dryopa atrlatus Lee. Alsu Bub-ulpiue, E. to lown (Wickhftm). 

dasctLjLid,^;, 

1.15. Bucinstue termlaalle Lee. E. to New Jersey ISniilh). 

13(1. Cyphoa varlablllB Thuiib., West Cliff, July 27. N. to Cnndda. 



BI.ATBIUD.£. 
13T. Anelastes druryl Klrby. Also suh-alpiiie, Mr. WickJiHin ruund it at 

Alhiiqiierque. N, MeJ. 
ViA. MeKapenthQH etlffmOBua Lee, Eiteuds nurtliward ; fuuud hj Mr. Wick- 
hnm 111 Porl CbvBU-r. Alanka. 

139. Doloplua laMrKlls Escb. Also blgb-alpioe. If. to Cknftda. - Down to 

Cbdou Ctt; IWiekliani). 

140. AnthraoopMrTX bl«nuUlB Horn, WmI ClifT. common, cr«i*llii)i od the 

Bronnd early In the year. Specinieus are Id U. 8. Udb. and Brit. Hd*. 

141. OBrdlOpborUB ip. iocerU Specimen with Dr. HamillOD. 

148. Corymbltea ooqlunK«ne Lee. [At Qmoii City Hr. Wickbun foand C. 

143. OrTptotajrpnua ap, dov. vel Jiypertorvtu r Near UU. Bpecimea .with Dr. 

Hamilton. 

144. AsaphsB oarbonatus Lee. 

A. bMiaalu is tbe only species of a remarkable geoos, bavlnit chaiaet«ra 
allfinfiHbotb to tbeCryptobyprltesandCorymbitites. Dr. OandCn 
states that it Is alllMl to JheAfnt. an AusttaliaD fEenni. and to the 
Patagonian Aitrwt. Tbus, it baa such peculiaritlea a« we eammDiily 
notice In ancient types, verging od extiDctlon. AOtuta fiirmginnm* 
is a boreal apeclea which I found in tbe bigb-alpine, bnt not the mld- 
alpine reftlon ; it goes far North, Hr. Wicbham fonnd it in Alaaka. 

No doubt further search would reveal some mure species of niptoAypaas 
in our reirion. Mr. Wickhani found C. noclaniu aad C. iMretiatui 
at Bed Cliff, which is mid-alpiiie. 

BUPBBSTIDJE. 
115, Dlcerca prolong-ata !-ee.. Short Creek. N. to Canada. 
146. Chalcophora vlrslnlenslB Dniry. Cusack Ranch, Perhaps of the race 
angalicotlii. wliieli, us Dr. Haiiiillou informs roe, is not Bpeciflcall; 
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147. Buprestls nuttaUl Kirby, Willow Creek, CoMck BADch. N. to GanAda. 

148. ** maouUventrls Say, Cusack Ranch (M. £. Cuaack). N. to Can. 

149. Melanophlla loniripo*< SaJi common. 

150. Affriliis torpidua Lee 

C. virginientii is stated by Dr. Hamilton to be hardly or not specifically 
distinct from C. mariana of Europe. M. longipet is European and 
Asiatic—in short, circumpolar. 

LAJCPYBID.ai. 

151. Bros aurora Hbst 

152. EUychnia oorrusoa L., Weet Cliff. May 25. N. to Canada. 

153. Psrropyfira feneatralis Melsh., Ula, July 30. 

154. Pyraotomena borealis Rand., West Cliff, May 26 ; Cusack Ranch, June 18. 

155. Chaulioirnathus basalis Lee. Beddoes' Old Ranch, Aug. 0. ''Abundant 

near Fort Bridger and in the Black Hills" (LeConte). 
1.56. Podabrus lateralis Lee. Also high-alpine. N. to Laggan, Alberta (Bean). 
157. Sills munlta Lee. 

ir>8. " diaoilis Lee. E. New Mexico (LeConte). 
1.59. Telephorus sp.. West Cliff, July 27. 

Ero9 aurora is circumpolar. It is interesting to note that near Iowa City, 
although Mr. Wickham records species of Pyropyga^ Pipraelomena, 
Chauliognathut, Podahrtu and SHia, none of them are the same as ours. 
A species of Ckauliognathui is fosMil at Florissant, 

MAL*AOHIID.ai. 

160. Collops vlttatus Ray, var. (or n. sp.?), West Cliff. July 26. C. vUiatui 

occurs in Canada. 

161. Malachius montanus Lee 

l(i*i. Llstrus senilis I^ec, West Cliff, July 27; Reddoes' Old Ranch. Aug. 9. 

In Mr. Wickhain's Iowa City list are three genera of this family; only 
one, Callopa, is the same as ours, and then the species is different. 
Another Iowa City genus, Attalut, was found by Mr. Wickham in the 
Hub alpine at Canon City, the species being A. ba$alU. 

CUSRSDM, 

163. Trichodes omatus Say, very common ; June 3, on flowers of Ligusiieum 

montanum; Julj 19, on Oeranium frewumtii ; July 20, on Achillea; one 
on a flower of Ro$a hlanda, and many on yellow flowers. June 26. 

164. CleruB apheffeus Fab.. West Cliff. May 24 (Mrs. Chetclat). N. to B. Col. 

165. Necrobia violacea L., very common. 8|>ecimens of what must have been 

thin, I have formerly called Corynetet ewruleut^ one having been so 
named for me. 

S. violacea is circuni|)olar. T. omatus goes north to Laggan. Alberta (T. 
K. Bean in litt ) ; southward, I^eConte quotes it from E. N. Mexico. 

TrichoilcM ornatua, as observed by me in our district, is constant in color, 
with yellow markings and the thorax blue. This is quite the imme 
as T. Hartwcgianu* White, the tyt>e of which I saw in the British Mu- 
seum. Hpinola's description of ornatue agrees with this form, but his 
figure nhowA the yellow lem developed. T. douglaeianue White from 
CaliforiiiH. is a distinct forn*.. iNith as to color und markings; the tho< 
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PTINIDJBI. 


1C6. 


PHnuB up. iiicurl. SpecinicD si-nt tn Dr. Rlli^j. 




3CABAB*!ID.«I. 


167. 


Canthon praUcola Lm.. " Ksusm mi.l New Mexico" (LeConte, 1S50p. 


168. 


Aphodiua ^ranarlue I... Wu>t ClilY. M»y T; April 30. 


m. 


rtttataaSiiy. Wast Cliff. E. to Naw Jaraey (Smith). 


176. 


brevlcoUlB I*c. 


171. 


marKioBtuB Lee.. West Cliff. 


in. 


oruentatUB Lac. 


173. 


eiplBDatua Uc. vIHe Dr. Haiuiltou, -Van. Eut." 1891. p. 61. 



176. Uatrocta^ne sp. inoert., ■pecimen with Dr. Bile;. 

176. Trox sononB Lee. 

177. DlplotAxla brevlaolUB L«a. 

178. " euboQgulokta Leo. 

179. " paoata Lee. ? 

180. " haydenll Lee., Weat Cliff, Hay S3, etc.. cotnmon at lliht, taile 

and dark farms oucur. Sub-alpioe in Pneblo County. 

181. LaobnootsTDa oiinlta Burm. S. to Albnquerqae, N. Mei. (Wlckham). 
183. CremaetochiluB koochll Lee. E. to lona (Wickham). 

183. TrichluB piger Fab., on Sota, etc, E, to New Jersey (Smith), 

184. " MxanuB Horn. West Cliff, eud of July; Beddoee' Old RaDch. 

Aug. 9 and Auk. 13- 

185. Uffyrua lapponlcua. 

Aphodiut tranariut is circumpolar; surely native, not introduMd, In Colo- 
lado. Tbe genu* DiplataxU is absent from Mr. Wiokham's Iowa Citr 
list, but tbe New Jersey U»t cootains three species. Tbis gentii apeius 
in the Rocky Monnlaius to partly take tbe place of LaeknotUnui, 
At Salida, Mr. Wickbam found CrmutiKhUut crinifw and C. eiutautw. 

8PONDYIJD.S. 

186. Spondylla uptformls Maon. 

O BB AMB YOrD.«l . 
18T. ErgatOB aplculatui Lee. var. marm»ratui Cbll. See " Ent News" Dccrni- 

ber. 1890. p. Ilil. A specimen is in British Museum. 
IBS. Prionua callfomlcus Mots., one B|)PClnipD taken, now iu British Miispuni. 
189. HomaaBCbeBla emarKlQatua Say, Willow Creek, specimeu now in B. Mnn. 
lyi). TragroHOma depsarlum L. sulup. luirritii Lee.. Willow Creek, Cusack 

Rmich. AuE. 'M. ^~- Cusmk j : hIso lakou in Seplciiilier. 
lUl. Aaemum atrum ll'<i'h. 
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192. Nothorina aspera I^ec 

1^. Criocephalua affrestis Kirb. E. to New Jersey (Htnith). Plains S. of 
Denver (Wheeler Report). 

194. CriooephaliiB montanus I^ec. 

195. Hylotrupes ligneus Fah., iieversl, now in Dr. Hamilton's coll.; the speci- 

men formerly identifieil for me as b^julus, was probably ligneus, E. 
to New Jersey. 

196. Phirmatodes dlmidlatus Kirb., dark var.. West Cliff. June 11 (Mrs. 

Chetelat) : and others taken at different times. 

197. Callidlum Janthlnum Lee 

198. ** oloatriooaum Maun., West Cliff, Jane 13. 

199. Croflsidius dlsooldeiiB Say. Texas Creek. Splaun Ranch. 

200. Clsrtus planlftrons Lee., var. Short Creek, Cuaack Ranch, Aug. 27. 

201. Neoolsrtua murlcatulua Kirb. 

202. Atlmla confusa Say. West Cliff, September, specimen now in British Ma- 

seum. E. to New Jersey (Smith). 

203. Bhairiuin lineatum 0!i v., Splaun Ranch, April 26, the same day, it snowed. 

E. to New Jersey (Smith). 

204. Pachyta liturata Kirb., immaculate var. Cusack Ranch (M. E. Cnsack). 

The species goes N. to Stikine R., B. C. (Wickham). 
20!>. AomsDops ligrata Lee. 

206. ** proteus Kirb. Also high-alpine, and down to Denver (H. Q. 

Smith, Jr.). 

207. AcmsDops pratensis Laich. Also high-alpine. 

208. Leptura propinqua Bland. Beddoes' Old Ranch. Aug.9 ; also high-alpine. 

209. " subargrentata Kirby. Also high-alpine, and goes N. to Qlenora, 

B.C. (Wickham). 

210. Leptura canadensis Fab., (^usa<*k Ranch, Aug. 27. The species goes N. 

to Stikine R.. B. C. (Wickham). 

211. Leptura oanadensls var. eribripennia I^c, Platte River (Lel^mte). 

212. chrysodoma Kirby, Cusack Ranch, Aug. 3. 

213. Monohammus scutellatus var. oregonenth I^c. The species was found 

by Mr. Wickham at Stikine R., B. C. (Wickham). 

214. Acanthocinus obliquus Iax., West Cliff, June 12 (Mrs. Chetelat). 

215. spectabilis I^c. 

216. PofiTonocheruB mixtus Hald. E. to New Jersey (Smith). 

217. ** " var. timplex. 

Tragotoma deptartum is doubtless circumpolar, as also is ^esurops praientis, 

though neither are uniform throughout their range. Although Mr. 

Wickham quotes 28 genera and 42 Hpeciesof Cerambycidie from Iowa 

City and vicinity, only three of the genera {Pri<mu», AentMopt, Lep- 

tura) are common to the mid-alpine of Cusiter County, Colo., and not 

one ii|MH:ies is common to both ! Nevertheless, in Prof. Smith's New 

Jersey list are 15 genera and six species of Cerambycidie common to 

our dJHtrict. 

CHRY80MELID.a. 

218. Coscinoptera axillaris I^ec 

219. " vlttlgrera I^c, frequent ; occurs on Oxytropia Utmberti. 

220. Babla quadiifiruttata Say. West Cliff, on Ytteea angustifolia. K. to New 

Jersey (Smith). 
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221. PacliybnuSli]rB hep««ioiia llelsb. [At Chnon aty Mr. Wiekhaa Ibnad 

P. VMiwttaf.] 

233. Adozus TitlB Fab., the Mack form. The ipecies is atoo biich-Alpiiie. 

223. Ontpbope ▼mzians Lee., eomiDoo. 

224. BntODMMoells •dcmldls Fiab., Heaterbatf's I^ne, Aoii. 26. on leaf of 

Cnicma. 

225. Ohrysomel* flavomargteAta 8aj, Weat Cliff, July S7. 
2S6. ** montivaffaas Lee. 

237. Pla^odera ovlformis Lee. N. to VaneoaTer laland (Wiekbam). 

228. LuperoB leoontei Cr. 

229. Trirhabda flavollmbata ICann.?, abundant burr* on MMafe wAmcmrimm' 

tU; larra described asjbveltnealM in West. Amer. Sei., I8881, p. 10. 

230. Trirhabda canver^wiB* Lee., near West Cliff, Jone 28. loeall j abandant, 

but not foand where the var. wireaemu oceors. 

231. Trirhabda converirens var. vtriseeaf Ckll., West Cliff, Jalj 27, ete., werj 

abnndant; Silver Cliff; see *'Ent. Newf," 1890, p. 4. Aspecinian is 
in the British Mnsenm. 

232. Adlmonis americaoa var. eribrata Lee, Ula, Jolj 90: West Cliff, May 2S, 

% and 9 ^^ <^X^ ^ ^ ^^^ Jersej. 

233. Oaleruca decora Say, West Cliff. E. to New Jersej (Smith). [At Dbnon 

City Mr. Wickhani found G. erata.] 

234. Monoxla gruttulata Lee. Down to Pueblo (Wheeler Report). 

235. CBdionychis lugrena Lee. Oriinnally described'from Santa F^ 

236. Dlsonycha triangrularis Say. Also sub-alpine. Colomdo Springs (Wheeler 

Report). 

237. Dlsonyoba qiiinquevlttata Say, West Cliff, abundant, flying in the son 

by willow bushcM. 
338. Haltica evlcta Lcc. West Cliff. 

2:10. ** follacea I..ec. Also sub-alpine. Colorado Springs (Wheeler Rep.). 
^10. ** punotlpennlfl I>oc, Smith's Park, Aug. 8, on £|pi/o6iMfli OHguMlifO' 

Hum. 
til. Crepidodera helxines L., West Cliff. 
^43. Cheetocnema subvirldis l^c, Ula, July 30; West Cliff, July 27. Origi- 

iially described from Furt I^nimie. 
24:}. Psylliodes interstitialis Lee. (= convexior I-iec.) 
'J 14. Pbyllotreta puslUa Horn, Went Cliff. July 31; see also 8tb Rep. Colorado 

Biological .\HH(K;iation ; also hiKh-alpine. 
345. Long-itarsus nltidellus Ckll., Horn, two Hpecimeiis taken, one now in Dr. 

Horu's coll., the other in U. S. Nat. Mus. 
34G. Pheedon Hp., see 12i h Kep. Colorado Bioloj^iciil Association. 

(KfJionychut Imjemt is quoted by Horn frtmi New Mexico and Arizona, and 
Lonijitiirfins nitideUus has a like distribution. Di»ouycha quinquevii' 
tata ap|K*ars to occur all over the Western State^t, and in a few of the 
Kastern : while, on the contrary, I), triangidaria is Jh^.stern and 



■ On reailiiin Dr. Horn's recent revision of this >;eniis. 1 have become doubtful 
whetlH'r the >i»ecies I brod from Solidtujo was not reallj* 2\ convergeus ; and also 
whether njy T. convenjeuA var. virescena is not nither a variety of fiavulimhata. 1 
no longer possess s|»ecimensof these insect.s and cannot decide abuut their iden- 
titication. but my var. rirescens vaw be examined in the Hriiish Miiseinn. 
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Canadian. Haltiea «meto is quoted from Oregon ; H. punetipennis 
goes East to Missoari and Weat to California. Crepidodera helxines is 
widely distribated and also European. Chaet. 8t^>viridis is found in 
Kansas, Montana, Arizona and California. PhpUotreta puaUla is 
widely distributed in the West, and a rather serious pest. PayUiodet 
convexior has a very wide distribution, mostly southern. Thus it is 
seen that our Halticini are derived from various sources, and by no 
means purely boreal. 
AdoxuB viiia fmore properly called obscu,ruM L.) is also European and 
Asiatic ; so also is EnUtmoacelU odonidM. 

BBUCHIDJi. 

247. Bruchus fraterculus Horn. 

TBNBBBIONID^. 

248. Emmenastus acutus Horn. 

249. Embaphion sp. near contatura Lee Specimen with Dr. Biley. 

250. Asida opaoa Say, ** Kansas" [= Colorado] and New Mexico, neir the 

mountains (LeConte, 1859). Denver (H. O. Smith, Jr.). 

251. Aeida Bordida Lee. Also sub-alpine. Denver (H. Q. Smith, Jr.). 

252. '* marfirlnata Lee. 

253. Iphthimus sp. incert [At Canon City Mr. Wickham found /. ferra^M.] 

254. Coniontls obesa Lee. Also at Salida (Wickham). 

255. Conlblus sp. incert Specimen with Dr. Biley. 

256. Eleodes tricostata Say, E. New Mexico (LeConte). 

257. " obsoleta Say, West Cliff. Down to Pueblo (Wheeler Beport). 

£. New Mexico (LeConte). 

258. Eleodes extrioata Say. Also sub-alpine. E. New Mexico (LeConte). 

259. '* nigrrina Lee, E. New Mexico (LeConte). 

260. '* hlspilabris Say. In the Wheeler Beport this is recorded from 

San Luis Valley, Fort Oarland and plains S. of Denver. 

261. Blapstinus lecontei Muls. 

262. " pratensifl Lee, ** Platte Biver Valley, abundant" (LeConte). 

263. •* vestltus Lee, Platte Biver Valley (LeConte). [At Canon City 

Mr. Wickham found B. dxUUattu.] 

264. Paratenetus fusous Lee. E. to New Jersey (Smith). 

Of the above nine genera, the first seven are absent from the New Jersey 
list: and P. ftueut is the only species also recorded therein. Yet the 
Tenebrionid8B are well represented in New Jersey with thirty-oue 
genera. In the Iowa City list there are eleven genera of Tenehri- 
onidse, only one of which, Blapstinus^ is common to our district, and 
of this the species are different. Thus we see'that both as to the 
forest Coleoptera («. g. Cerambycidee) and those of open ground 
(TenebriouidsB) the fauna of our district is almost totally distinct 
from that in the vicinity of Iowa City. 

Trimytis pruinosa was found by Mr. Wickham in the lower mid-alpine at 
Salida, and also in the sub-alpine at Canon City. 
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ttiti. Xylita IrovlBBta Hellw.T 
867, Iiacconotua pInlcoluB Har 
X lattignla i» alao SiberinD. 



M OBDBlJJD^ai. 

869. Pentarla sp. incert. Specimen sonl to Ur, Riley, 

S70, Anaepla atra. Lee. 

Z71- Mordella melnna Germ, A\sri bigli-alpinv. E. to Neir Jersey (Sniilli,. 

772, MordelllBtena morula Lea. West CHIT, Uny 23. 

873. " eetnulaLec, WmtClJir, MMyS3. Down to Pueblo |Wb«1t-,r 

Beport). Platte Bivcr ILeConta). 
Anatpii Tvfa Say. whs not abiterved in tlif tuid-slpfne of Custer Couiity. 
but I took it Bl tbe MiCBwber Hiuf in the biicb-mlpliit!. It bas a 
typically bareal dlitrlbatian ; in the east Dr. Hamilton inrntnird mt^ 
thai it wua common at AMeRheiiy. Pa., anil Prof. Smith reconl>i it 
from the OrauKe MoiinlniiiH of Sew .k-tiey. »bilB in the far uorth- 
weM Ur. Wickham took it oa flowers Id Alaska. 

ANTHICIDJI. 
274. Oorpbyra lewiati Horn. 

375. NotozuB aoobora Hentz. DIa, by sweeping, Jnly 30. E. t« Hew J«t*ej. 

Also in the Iowa Cily list. 

376. Amhlcue punctulatuB Lee., frequent by Sbort Creek. 

277. " sp. inrert.. near Ula. Specimea with Dr. Hamilton. 

876. " haldemaul Lee. 



MBLOIDA. 
■279. Meloe cartMinaoeus Lee., ratber commou on tbe opeo pntrie. 
280. THcranla BtanBburyl Hald. 
381. NemoKoatba lutea Lee.. Texas Creek, Old SpUoD Baoch, Aqb- 18. Alao 

iti tbe Iowa City list. 
2S2. Bploauta lerruBlnea Say. Also snb-alplne. Depver (H. O. Smith, Jr.). 

283. '' paqnaylvanlca DeG. Sbort Creek. Casack Buiob, Aqkiiu. 

E. to New Jersey (Smith). Iowa City list (Wlckbaro). 

284. Canttaarls nuttalll Say, very abundant. West Cliff, May 2S ; head of 

(iia|« Creek, fourteen miles from West Cliff (C. P. Lowe)i Willow 
Creek, etc. 

285. CantharlB virldana Let. 

■im. ■• sphter^COllIa Say. Alaolti Simlh Purk (Wheeler Report). 

287. ■' CompreBslCOmlB Hern, on flowers of Achillea milhfoliHm. 

Ang. 23. Down to Denver (H. O. Smith, Jr.). 
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Of the above five genera, only the first and fourth are common to New 
Jerney, and of the nine species, only one. New Jersey has only 
eight species of this family. In the Iowa City list there are four 
genera and eight species, of which three genera and two species 
occur with us. 

It is rather remarkable that although Le(^nte's list from E. New Mexico 
contains thirteen species of Meloidn, not one of the species is com- 
mon to our district. 

Epieania maeul4Ua Say and NemognatKa imwioettlata Say, are two species 
characteristic of the sub-alpine xoue, but not met with in the mid- 
alpine, according to my experience. 

RHYNOHITIDA. 

288. Bhsrnchites bicolor Fab., abundant. West Cliff. June 17, on Cnieui. N. 
to Vancouver Island (Wickham). 

BYB80PID2ES. 

Not met with; at Canon City (sub-alpine) Mr. Wickham found Theeettemm 
hHmeraliM. 

OTIORHYNCHID2ES. 

2H9. Ophryastes tuberosus I^c, common. E. to New Mexico (LeConte). 
290. Peritaxia ruirioollla Horn. 

Neither of these genera are in the Iowa City list. [At Canon City Mr. 
Wickham found Opkryasies viitatut.] 

CXTRCXTUOHliyM. 

2iU. Sitones tibialis Aurtt. Thi.n is also European and Asiatic. 

2i)'i. Lepldophorus llneatloollis Kirby. 

2!K3. Macrops vitticolUs Kirby. 

2iM. Cleonua quadrilineatus Chev. [At Canon City Mr. Wickham found ('. 

caneMcent. ] 
29.'». Smlcronyx vestltus I.cc. West Cliff, July 31. [.<?. fulvus is sub-alpine.] 
2JKJ. Phyllotrox nublfer I^ec. West Cliff. July 27. 

2if7. " n. Hp., sent to Dr. Hamilton, who says it is common in Colo. 

2iH. Maffdalis lecontei Horn. E. to New Jersey (Smith). 
21M). AnthonomuB canus Lee. West Cliff, common. 
3IK). " n. sp. a very downy little siiecies, sent to Dr. J. Hamilton. 

[A Hpfoies of AnthonomuM is ftissil at Florissant.] 
:U)\. Orchestes mlnutua Horn. 
:K)2. ruflpes Ixsc. 

.3():<. Acalles clathratus I^c. 

.KM. CoBliodes ourtus Say. E. to New Jersey (Smith). 
tiOT). Ceuthorbynchus n. sp. Specimen with Dr. Hamilton. 
D0<{. Baris trantiversa Say. [At Canon City Mr. Wickham found B. tumetefnt.] 
307. Calandrlnus irrandicolUs I^c. 
:JOh. Apion sp. Went (Miff, July 27, by sweeping. 

Of all these s|»ecies only the first is on the Iowa (-ity lixt, which never- 
theless includes nearly seventy CurculionidiR ! 
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CAI.AMDRIDm 


^1 


n. 


Oactopba«iia vaUdua Lf.. Sl^« Siitb Bep. Colo, ffiol 


. Anor. 




8COL.YTIDJB. 




310. 


Dendroctonue terebrans Oliv.. rinins coimBoti. Also b 


iiib-alpine iiiCiittM- 




Conoty Brni in Pueblo Coiinly. E. to Sew Jersey 


(Siuiih). 


s,. 


HylsBtes lonsus Lee. 

Neither of tbue genera ire ou tbe luwa list. 
ANTBRIBtDM. 
GonotioplB glbbOBue Lee;. 

NEUKOPTCRA. 

TBRMITID*. 




3i:i, 


PBRLtD^. 


E.u>N.J.iSn.ilh^ 



SI6. OklUbMUa sp, DMr Wait ClIIT. 

ODONATA. 

AOBIOSIFJl 

S16. Asiion (mm. loi.) sp., pale ocbreoaa. West OilT, Mar S6. locally abnadaat. 

317. " " ip., thorax ochre, abdomeoTeddlah and bbusk abova, near 

West CIKT, June 1. 

318. Agrton (tiu, iai.) ap., like the lut. but scarcely any black on abdomen. 

West Cliff. Jaoe 12. 

319. Arrlon (««», tol.) up., thorax btae-black, balry: abilomeD dark raddjab 

and black. We>t Cliff, by Bweeptng, June 18. On tbe underaida of 
the thoiai were very maoy Bmall bright red mitea. 



PHRTOANIDiB. 
Some nnidentifled ipecira were found. 

OKTHOPTERA. 

MANTID.Si. 
.122. Ameleadi. sp. Tl jnv., xrny-brown. Old .^plaun Rnnch. Texas Cr«ek, I88S. 
Mr. Bniner wrol« that it wnii ratber like A. tntritanut, but not that. 

LOCD3TID.ai. 

:iJ3. CeuthophllUB maculstua Harria. in a mine near Rosita IT. Charlton) ; 

net: " t^it. News," ISOQ, p. ()4. E. to New Jersey ISoiith). 
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AOBIDIDiB. 

The Acrididn of the mid-alpine sone are almost entirely different from those 
of the sab-alpine; compare the present list with that given in ** Ento- 
mologist," 1888, pp. aoa-301. 

324. Ohnrsoohraon abdomlnale Thos.?, Willow Creek, Cusack Ranch, Sept. 

325. Stenobothrus qurtlpennla Harr., West Cliff. July 27: Ula, July 30. 

Occurs throaghoot the United States and Brit. Am. (Bruner in litt.). 

326. Melanoplus sorlptus Walk. Extends northwestward (Bruner in litt.). 

327. '* femur-rubrum DeO. E. to New Jersey (Smith). 

328. ** ffladstonli Riley. Plains near Rocky Mountains and N. to 
Saskatchewan (Bmner in litt.). 

329. Melanoplus bivittatua Scudd. E. to New Jersey (Smith). United States 

and north Mexico (Bruner in litt.). 

330. ChortophaiTik vliidiflaaoiata var. infuseata Harr. E. to New Jersey. 

331. *• " DeO., type form. E. to New Jersey. 

332. Camnula pelluoida Scudd. West Cliff, July 26; near Smith's Park, Aug. 

25; Smith's Park, Aug. 6; near Smith's Park, Aug. 13. Occurs across 
the continent (Bruner in litt.). 

333. Oamnula pelluoida var. olnona Thos. ; see *' Ent. Mo. Mag." Dec., 1888, p. 

164. Mr. Bruner writes " hardly a variety— merely from high eleva- 
tions." 
3:i4. Arphia teporata Scudd. Rocky MU., 5000 to 9000 ft. (Bmner in litt.). 

335. Hlppiaoua leprosua Sauss. ? 

336. Trlmerotropla vlnoulata Scud. Rather widely distributed (Bruner in 

litt.). 

337. PsolcBasa ooloradenala Thos. West Cliff, very abundant on dry bench 

above creek, May 5. 

338. Circotettix verruoulatus Kirliy. typo and var. E. to New Jersey. 

Rocky Mountains, high, and N. E. to Maine (Bruner in litt.). 

339. dpharaffemon aoquale Scudd. E. to New Jersey. Rocky Mountains, 

lower than the last, and northeastward (Bruner in litt.). 

340. Tettlx acadlcua 7 Widely distributed (Bruner in litU). 

341. " irranulatus Kirb. E. to New Jersey. 
312. " omatuB Say. E. to New Jersey. 

343. Acrolophus hlrtipes Say. Lower Cox Ranch, Swift Creek, Aug. 25; 

near Beckwith Ranch, Aug. 9. Plains from Texas to Saskatchewan 
(Bruner in litt). 

344. Tettiffldea sp. 

HYMENOPTKRA. 

APIDiB. 
APIN.fi. 
:Wi. Apia melliflca L., near Swift Creek. 

BOMBINiK. 

346. BombuB sylvicola Kirhy. Ula, a nest in stable at Howard Ranch, July 30; 

and Willow Creek, Cusacrk Ranch, August. 
.'{I7. Bombus temarlus Sny. Willow Cre(>k, ('usack Ranch, Aug. 22. Also 

hi|eh*alpine, at timlter lint*; goes 8. to New Mexico (Wheeler Report). 

TBAIfS. AM. BIfT. SOC. XX. (43) DBCBMBKB. 1893. 
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348. iiB dubluB Cr,. near Swift Creek. 

34S. nevadenaU Cr. near SwiFt Creak. DcaaHhed ii 

R«|Kirt fruni Nevada. AriioDa ami New Ueiico, 

3.W. BombuB appoBltus Cr.. near Swift Creeli. 

3.>1. " tnixtuaCr., Dear Swift Creek. 

3.V.!. '■ perpleiUB ™r. \iutioniciu Cr.. Cusack Ranrh, Aug. 3. 

353. boreMia Kirb;, Oid Bedilmg Banch. Ang. 9. aL dawera of Rnd- 

beclia laciviaia. 

3M, Bombua rufoclnctUB" Cr. West CMtT. Mnj 25 ; Ann- 19. at Somen of Ogm- 
noJomJii multiJIoTa, Alan high-al pine. 
or the nine Bombl. tylvicMa, terHaririt, ptrplexut mill hOTEalii, are boratl : 
nnadtniu anil appoiilju belong to Ibe Weiitom Stales: rvfodnelHt 
and niztiu are onlj koown from Oitonulo : aad dvhiia is froiii Ksnaaa 
and Colorado. Tbe cue of C. rufociiuCH* is very remHrkalik>, u, It fs 
an abntidant nnd verj' distinct t.pedos, not eiaaliy overlooked It hfta 
bIh) a FelucsUa'Diimir. Yet Mr. Fox (ells me that il is (till odIj 
known from Colomdo. 

ANTHOPH0R1N.E. 

adH. Aothoplrar* boml>oidsa iCirbj. 

8S6. DlkdMU kuatnUla <:r., near Bwlfc Creek. 

3GT. " en»T«t* Cr. West Cliff, Jal? 29. 

368. M«llsaodeB m«nu*ati» Cr. West ClifT, Haj 24 ; haa b]iw-ffi»j eje«. 

SGO. Hftbropodk ip. West Oil n, Ha^ 23, at TWiMpWf. A iMm dsA bee with 
hoe i«Ttl7 light yellow. 

3Sa Buoera tp. We«t Cliff. Hay 25; dark bniwu, witb parUr yellow taea. 

Anlli. bemboidet Is boreal. Dutdtuia Patt. haa three apedea. all fouDd In 
Colorado. D. aattralU it also In Texas, and D. munaia in Kknsaa and 
Teias. Melinodt* hag foarteen species in Colorado. Jf. siaauarfa ia 
widely distributed in the West. Hairepoda is widely distrlbatod in 
tbe United Sutes. with few species : two occur In Colondo. Eaetrm. 
a ReDQS also fonud In Enrope, seema to have but one described apedea 
Id the United States. 

UEOAOHtUSX. 
301. MevftobUe perbrevb Cr. Willow Creek. 
363; " buoepbola Sm. West Cliff. 

363. AnthldluD) parvum Cr.. near Swift Creek. 

364. Monumetha boreolla Cr. West Cliff, May St ; haa blae-gray ejM. 
366. Oamla denaa Cr. West Cliff, Hay 25. 

366. " Integra Cr. West Cliff, May 19, two specimens. 

367. " JuitaCr.? West Cliff, May 19. 

368. " marfrlnlpeimle Cr., near Swift Creek, obtained from pupa oella 

found. 

■ I had failed to notice tbat this species is recorded from near Ottawa. Caaada, 
by J. A. GuiKnard {Cnn. Ent. IBB6. p. 68). This record Is imporUnt' from onr 
point of view, an it indicates that the species is uf prejilaclal orieia. It should 
be looked for ou the muuntniuA of New England.— T. D. A. C— Nov. 8. 
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369. OcBllozya coloradensla Cr.. near Swift Creek. 

Megaekile has twenty Colorado spp. ; M. ptrhrtmt Is also in Texas ; M. 
bueepknla is boreal and western. Anthidium has twelve Colorado 
spp. : A. parvum is also in Oregon. Man. frorso/w, the only U. 8. species, 
is boreal and widely distriboted. Otmia, with twenty-five spp. in 
Colorado, presents a good example of the development of numerous 
species within the limita of an old and widely distributed genus. All 
of the above mentioned species seem to be, so far as known, confined 
to Colorado. Cxlioxyi has nine Colorado spp. ; C. eohradrntiis seems 
confined to Colorado. 

NOMADINA. 

370. Bomt>omeleota thoraoioa Cr. West Cliff. Hay 19. 

37L Nomada ameiioana var. vaUda Cr. West Cliff, Hay 24. at flowers of 
Erigeron radieatua. 

372. Nomada parata Cr. West Cliff. May 19: some have the ends of the an- 

teonie reddish, some have not. 

373. Nomada fNiflrilis Cr. West Cliff. Hay 19. 

374. " morrtsonl Cr. West Cliff. Hay 19. 

375. Panurgrus flmbiiatus Cr. West Cliff, May 19. and May 26. 

376. rufoolnctiis Ashm. West Cliff. Hym. Colorado* p. 4. 

377. andrenoides Cr. West Cliff. May 19, at willow blossom. 

378. marfirinatua Cr. West Cliff, May 19. 

Boinb. ikaraeiea, the only Mpecies of ita genus, at least In N. America, is 
western. Nomada has twenty-six Colorado spp. ; N. amerieana is bo- 
real, but the other three in the list seem confined to Colorado. Pan- 
urgus and Nomada are alno European ; the Colorado spp. of the latter 
genus are only seven in number; of the aliove four, ^m^riafuf and 
rufoeinctus seem only known from Colorado; andrenoidea is also in 
Texas, and marginatut is recorded from Kansas. 

ANDRBNID2ES. 
ANDRRNINiK. 

379. Mefiracillasa montioola Ashm. H8. ; see 10th Rep. Colo. Biol. Ass'n. 

380. Cllissa trisonata Anhm., Hym. ('olo. p. 6. 

381. " erythrograster Ashm., Hym. (>>lo. p. 6. 

382. nlgriihlrta Anhm., Hym. Colo. p. 6. 

383. " alblhirta Ashm., Hym. Colo. p. 5. 

384. Nomla nortoni Cr. West Cliff, on flower of Yucca anguttifolia. Also 

high-alpine, at timber line. 

385. Andrena sp. West Cliff, May 24. 

Megaeilissa in <iuoted in Cresson's catalogue only from Georgia; but Mr. 
Fox informs me that there are two species in Mexico, and one in N. 
Mex. CUifa has only one United States species, according to Cresson's 
work, but prolNibly several exist; the genus is also European. Our 
four species are only known from Colorado. Nomia norUmi extends 

* Hym. Colo. = Ashmead; on the Hymenoptera of Colorado. Bull. 1, Colo. 
Biol. Assoc.. 1890. 

TBAIfS. AM. BNT. HOC. XX. DKCKMBKR, 189S. 
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POMPIUD^. 
413. Ageiila COhbtub Cr.. near Swift Creek. 

413. PorapUue bigutCatuii St. Farii. 

414. " sceleBtus Cr., ncHr Swift Cretk. 

415. Prlocnemla sp., neHr Swift Creek. 

Ail tbree eeuersi Hre bIbo Europ«sii. Pompiiui 1b extremely rich in spe- 
ciiss, and widely dislrlbnted : eleven epeeiea occur in Color»do. twtli 
of those given ubuve are boreal. Priocnrmii hnn six Colonwlo apeciea. 
Aftnia eongna, tbe only Calorado B]>ecies of ila geniiH, ia down in 
CreHSOn's catalogue only for W. Vs.. but possibly it will prove f. be 
leallj boreftl. 

VESPICSl. 

416. Vespil Kermanlcft Fb., near Swift Creek. 

417. ■■ utaculata Fl... Willow Creok, Cnsact Rmicb, AuRUit. Extends to 

Jjibrador (pHctard). 
41S. Veepa occldenballe Cr., near Swift Creek. 

419. dtabolica Sanaa., Cuaack liaiich. Aug. 3. 

420. ■■ mremalla Cr.. near Swift Creek. 
4S1. Polybia sp. iuc«iL Speolnjcn with Dr. Biley. 

Tbe wnspB are very Bimilur to those of Europe, and V. gtrmoHtea J6 spe- 
ciHcally idenlicHl. V. maculala. diatoliea and infenialU way be eon- 
Biderei) boreal, while V, otcidmlalit in weaurn. For tbis laat si>e(;jes 
CresBon cites Nevada and Xew Mexico, while Hr. Fox iarorais me 
that he bnii seen specimens froni Washlujiton aud Vancouver hiaiid. 
Faliitemctitn Ininiedialdy bnlow the niid-uipine repan,aad 1 lielieve 
«iteDdfl Into it. bat I have no recvrda. 

SUliKSiDM. 
iiZ. EumeneB lk-*t«mus Say, near Swift Creek. 

423. OdyneruB walBhlaDUB Saiiaa., near Swift Greek. 

424. " debllis Sanaa., near Swm Creek. 

426. " Buirur«us Saau.. near Swift Creek. 
436. " capra Sauss.. near Swift Creek. 

427. " tigrlB SauH.. near Swift Creek. 

428. " albophaleratus Sauu., Dear Swift Creek. 

Both the genera are alao European, and all tbe specie* are boreal, except 
0. waliiuMBt, known elsewhere only in IlllDois; and O. mffmrtut, 
which also occurs in California. Thinking that 0. voUUmb* mnM 
anrely have been found in some ioterciedlate locality during r«eent 
yeara, I qnestioued Mr. Fox, and heassuresmetbatthiaianotthfloaaa. 

MU'i'ILiLID.SI. 
426. PbotopBiB alcanor Blake, ucar Swift Creek. 

430. glabrella Cr.. near Swift Orerk. etc.. coDimnn. Alsosob-alpinr. 

431. atrata Blake, Willow Crerk, Aug. 27. and near Weet Cliff. 

432. Sptuerophttaalnia molllaBlma Blake. Ula. July 30. 

433. ■' creuea Cr.. West Cliff. July 27. 

434. " fulvohlrta Cr., uear Swift Creek. 
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PhoiopiU and l^pkmrophthalwM are genera inhabiting the dry regions of 
the West, and extremely rich in species, which are closely allied to 
one another. Bleodet. among the Coleoptera, offers a similar instance. 
It is difBcult to account for the origin of so many species under con- 
ditioDs which can hardly at any time have been very diverse. Mr. 
Fox writes roe "no species of PhotoptU is known further east than 
Colorado. P. ereuani Fox, from New Jersey, is a doubtful Pkotoptis. 
Spkmropkikalima is found in all regions except the extreme North and 
South, and is especially well represented in the Tropics; it is not dis- 
tinct from MutUla" Three of the above species seem confined to 
Colorado, hut of the other three, P. alcanor extends to Arisona, P. 
airaia to Nevada, and S. ereusa to Texas. 

POBMICmiB. 

435. Camponotus sylvaticus var. vieinus Mayr.* Also high-alpine. 

436. Pormloa Aiaoa L.. common ; Dora, March 27. 

437. inteirra Nyl., very abundant; West Cliff, March 29; Beddoes' 
Old Ranch. May: April 5; IXira, March 27. Also high-alpine. 

438. Pormloa aterrlma Cr.. West Cliff, common by the water-works May 25. 
43». ** cillata Mayr?, West Cliff, at flowers of Yucca anguitifolia, 

440. Laslua flavua DeO., West Cliff. 

441. ** sp. 

442. nlffer var. alientu Forst., West Cliff. 

443. Tapinoma sessile Say, near Swift Creek. Also high-alpine. 

Formica aierrima and F. cUiata seem confined to Colorado, but for the rest 
the species are boreal, and throe of them quite identical with Euro- 
pean forms. /". aierrima is a conspicuous species, but Mr. Fox tells 
me that it is still apparently confined to Colorado. F. integra is very 
near the European F. rnfa, but Mr. Fox says authorities are agree<l in 
considering it distinct 

MYItMICID.Sl. 

444. Poffonomyrmex oooldentalls Cr., West Cliff, July 27. 

445. Myrmlca soabrinodls var. Mncornis Nyl., Willow Creek, Aug. 27. Also 

West Cliff 

446. Monomorium sp. 

The PogonoM^rmejc is also found in Texas. M. hHc^mic is also European. 

OHRY8IDID.S1. 
CHRYHIDINyK, 

447. Chrysls dara Cr.. N. to Wash, and 8. to Arizona and Texas. 

448. paclflca Say, near Swift Creek, common. N. E. to liabrador. 

449. lateridentata Aaron, near Swift ('reek. N. to Washington. 

450. *' ceerulans Fab., near West Cliff. E. to Now Jersey (Smith) and 

N. to Vancouver. 



* (\ iylvaticHS Oliv. was found by Mr. Whymper at 9000 feet in Ecuador. Mr. 
Cameron remarks that it "is very generally distributed over the old world, as 
well as in America.'* 

TEANl. AM. BMT. SOC. XX. DKCKMBKE, 1883. 
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ELAMPINiC:. 

451. Hedycbrum violaceum Brail., small var. Willow Creek, Cosack Bftneh. 

N. to Canada. 

452. Hedychridium viiide Cr. E. to New Jersey region. 

453. NotozuB vlrldlcyaneuB Nort., near West Cliff. N. to Canada. 

PROCTOTRUPID.ffl.» 
BETHYUNiE. 

454. BethyluB pedatus Say. E. to Indiana. 

PLATYQASTERINiE. 

455. Polygnotus error Fitch, West Cliff, bred from gall of Ceeidom^ia joitcM- 

hroMtteoide*. E. to New York. 

BELYTINiE. 

456. Ismanis atropetlolatus Ashm., West Cliff, July 31. Hym. Colo. p. 11. 

457. Psilomma coloradensls Ashm., Hym. Colo. p. 11. 

458. Miota glabra Ashm., Hym. Colo. p. 12. 

459. Anectata pollta Ashm. MS. ; see 3d Rep. Colo. Biol. Asso'n. 

460. Xenotoma macrodyctium Ashm. MS. ; see 3d Rep. Colo. Biol. Asso'o. 

461. Zelotypa coloradensls Ashm., Hym. Colo. p. 12. 

CYNIPID2S. 
FIQITINiE. 

462. Flutes coloradensls Ashm., West Cliff, Jane 11, by sweeping. Also 

hifch-alpine. Hym. Colo. p. 13. 

INQUILINiC 

463. Periclistus pirata O. S., West Cliff, bred from galls o{ Shoditet ignota, E. 

to Connecticut. 

464. Periclistus fusi Ckll., bred from galls of Rhoditea fusiformant, West Cliff. 

Tr. Eut. Soc. Lend. 1890. xvi-xvii (sinedescr.) 

CYNIPIN.*:. 

465. Dlastrophus fusiformans Ckll., Ashm., near Swift Creek. Hy. Col. p. 13. 

466. Rhodites rossefolil Ckll.. Ashm., West Cliff, common ; see ** Ent, Mo. 

Mag." 1889. July. p. 324; August, p. 363; "Entom." 1890, p. 74; 
'* Psyche" 1889, p. 284. Si^ecimens in U. S. Nat. Mus. and Brit. Mus. 
Manitou and near Fort Collins (Gillette). 

467. Rhodites blcolor Harr., West Cliff, abundant. N. to Canada. Down to 

Manitou and near Fort Collins (Gillette). 

468. Rhodites fusiformans Ckll.. Ashm.. West Cliff, abundant; see "Entom.*' 

March. L^OO, p. 75: "Can. Ent." March. 1890. p. 56. Hym. Col. p. 14. 

• I have just received (November 24th) Mr. Ashroead's monograph of N. A. 
PriK'totrypida'. wherein the species from Wet Mountain Valley are named as 
follows: 1. Si/nopraa ittrnnis Ashm.; '2. Miota glabra Ashm.: 3^ Miota (olim /Vi- 
lommii coloradeusi,* .Aslun.: 4. Belyta monilicorHis .\shin. : 5. CiHeius (olitn A'rwo- 
toma macnHitji'tiHm Ashm.; 6. Pautoclijf olim Zelotypa) caloradensis Ashm.: 7, 
Autctnta poUtii .\«ihm. ; S, Spilomicrus olim hmarusi a tropftiolatut Ashm. The 
('intt".< i>»:iNo known from Virginia, all the rest are known only from our district. 
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469. Bhodites tuberouUitor Riley, MS., Ckll., Swift Creek, abondaot; see 

'•Went. Amer. Sci." April. 1888, p. 60. 

470. BhoditeB ig^nota O. S., West Cliff, abundant. £. to New Jersey region. 

Down to near Fort Collins (Gillette). 

471. Rhodites polita Ashm., West Cliff, gall only observed. Also recorded from 

(^lifornia and Dakota (Ash mead). Hym. Colo. p. 14. 

472. Rhodites spinosellus Ckll., West Cliff, gall only observed ; see ** Entom." 

March. 1890, p. 75; "Can. Ent." 1890, p. 39. Also high-alpine. 

473. Rhodites grlobosus Ckll., West Cliff, gall only observed; see *' Entom." 

March. 1890. p. 75. 
For further information al>out the distribution of Rkodiiei in Colorado, 
see Gillette '*Eut. News," 1892, p. 246. 

474. Holcaspls globulus Fitch. Galls on Quereui undulata. supposed to be this. 

The species H. globulus occurs in New York and Connecticut. 

475. Dryophanta? sp., small pubescent galls on midrib of underside of leaf of 

Quereui unduUUa. 

VROCEBIDM. 

476. Urocerus flavioomis Fab., Ula (E. L. B. Howard). Also high-alpine and 

sub- alpine. Packard records it from I^brador. 

477. Urocerus areolatusCr., Willow Creek, Cusack Ranch, Aug. 14. S. to N. M. 

TBNTHREDINID.S1. 
XYBUNifi. 

478. Xyela minor Nort., West Cliff, May. N. to Canada. 

TENTH REDININw^i. 

479. Labldla opimus Cr., near West Cliff. N. to Vancouver Island. 

480. Monosteiria obncurata Cr., West Cliff, May 25. on herbage by the creek, 

abundant: (kilorado only (Oesson, 1887).* 

481. Monophadnus ecelestus Cr., West Cliff. May 19. by sweeping TkermopsU ; 

and A Id rich Banch, on Smilaeina $teUata, June 1. W. to Nevada. 
182. Dlneura pallida Ashm., Hym. Colo, p 15. 

483. Dolerus slmllis Nort.. West Cliff, .May 23 and 24; Aldrich Ranch, on low 

hfrlm. June 1. N. to Canaila. 

484. Dolerus bicolor Beau v.. West Cliff. May 25. N. to Canada. 
48.'). abdomlnalis Nort, near Swift Creek. N. to Osnada. 

486. aprllls Nort.. West tliff, May 19 and May 22; Aldrich Ranch, on 
low herbfl. June 1. N. to Canada. 

487. Messa saltcls Ashm. (^^ iolieum Ckll.). Freer Rtnch, bred from larva* on 

willow . see - Psyche" 1889, p. •.?84. Hym. Colo. p. 15. 

488. Nematus concolor Nort., West Cliff; see '* Entom." 1890, p. 282. N. to 

(Canada. 

489. Nematus lateralis Nort.. near Swift Creek. E. to Maine. 

490. Euura sallcls-ovum Walsh. West Cliff, galls common, but fly not reared. 

Throughout Mississippi Valley and east; following distribution of 
Salixcordata, to N. H. (MaHatt in Howard litt.). 

* (Cresson, 1887.) This citation, here and elsewhere in the paper, refers to 
Mr. E. T. Cress'.>n's Catalogue of the Described Hymenoptera of America north 
of Mexico. 

TBANS. AM. RNT. SOC. XX. (44) DKCRMBBB, 1893. 
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481. Phymatooera ap.. West ClifT, May 19, by •weepinir TkwmipaU; m blaak 
species. 

In the case of the Ifstta, it is difflenlt to say whieb name sbooM be naed. 
Only the lanra was described as mHemm, and whea I pabliahed the 
notes in " Psyche" I sappoaed Mr. Ash mead wonld use the Mine neae 
for the imago. A faller description of the lanm than that finrmerly 
given is appended.* 

CIMBICINie. 

492. Oimbex amerioana Leach, Short Creek, Casack Baaoh, \mrwm ; see ** Oan. 

Ent." 1890, p. 76. N. to Canada. 

BRACONIDiB. 
BRACONINiE. 

493. Vipio ooloradenais Ashm., two specimens taken, one now in U. 8. Nat. 

Mas. and one in Brit. Mas. 

HBOABOUNiG. 

494. CsBDoplianeB atrata Ashm.. Casack Banch, Ang. 2. Hym. Colo. p. 16. 

495. Lysitermiia ooloradeneis Ashm. Also high-alpine. 

DORYCnNiG. 

496. Doryotes sp.. West Cliff. 

HOBMIINiE. 

497. Hormius amerioanua Ashm., Hym. Colo p. 16. 

BBOOADINiE. 

498. Bhoiras lectus Cr., near Swift Creek. E. to Illinois; see also **Inaect 

Life" 1890. p. 351. 

499. Bhoffas Intermedius Cr., near Swift Creek. N. to Canada. 

SIGALPHINiE. 

500. Schizoprymnus flssilis Prov. (sab ChelonuB), Casack Banch. Query recte 

JUsua, a Canadian species. 

CHBLONIN^. 

501. Cbelonus aculeatus Ashm., near West Cliff. Hym. Colo. p. 17. 

502. " Iseviftrons Cr., Colo, only (Cresson, 1887). 

.503. " sericeus Say. Willow Creek, Aug. 27. N. to Canada. 

MICROGASTERIN^E. 

,504. Apanteles leeviceps Ashm., Hym. Colo. p. 17. 
505, '• sp., 0OCOOU8 found on Oxytropia lamberti. 



* Messa salicum. Larva: about 20 mm. long; head Mbiny, black with a dall 
olive face; body light bluish green, dorsal vessel appearing as a darker green 
line. Laterally, on each body-segment, except the first and last, is a chrome- 
yellow patch ; above each patch are three black spots (on some segments four). 
and below each patch four black spots, the upjier anterior one being the largest. 
Anal plate blackish. Legs pale green, a blackish spot between most of the ab- 
dominal pairs. On willow. Freer's Ranch, June 12, 18iW. 
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506. Apanteles sp., cocoon -cluster ou PotentUUi fruticoia Brock Ranch, Willow 

Creek. 

507. Apanteles confirreiratus Saj, near Swift Creek. N. to Canada. 

508. Mioroiraster ffeleohisB Riley. £. to Missouri. 

509. Mloroplitls fUsclpennis Ashm. MS.; see 10th Rep. Colo. Biol. Asso'u. 

This has not been described, Mr. Howard informs me. 

510. Mloroplitls oeratoxnlnse Riley. E. to Illinois. 

AGATHIDINiE. 

511. A^athls vulgaris Cr. S. to Texas. 

METBORINiG. 

512. Meteorus nlflrrlstisrmus Ashm. MS. 

513. '* anfirustlpexmls Ashm. MS.* West Cliff. 

514. '* robustus Prov. N. to Canada. 

515. *' vulgaris Cr., West Cliff, July 26, by sweeping ; Willow Creek, 
Aug. 27. N. to Canada. 

516. Meteorus poUtus Prov., Cusack Ranch. Willow Creek, Aug. 2, etc., and 

near West Cliff. N. to Canada. 

517. Meteorus grracilla Prov., West Cliff, by sweeping, July 25. N. to Canada. 

piOSFILINJE. 

518. Promacbus n. sp., Ashm., near Swift Creek. 

M ACROCBNTRIN.£. 

519. Macrocentrus montlvaflrus Ashm. MS. ; see 10th Rept. Colo. Biol. Asso. 

520. Zele melleus Cr., bet. West Cliff and Aldrich Ranch, June 1. S. to Tex. 

ALYSHNiE. 

521. Pentapleura altloola Ashm.. Hym. (^lo. p. 18; see also 3d Rep. Colo. 

Biol. Asso. 

522. Homophyla atroooxalis Ashm., Cusack Ranch. Hym. Colo. p. 18. 

523. Trachyusa amerlcana Ashm. Hym. Colo. p. 18. 

524. Adelura ampla Ashm. Hym. Colo. p. 19. 

525. '* montana Ashm. Hym. Colo. p. 19. 

526. Dlaspasta n. sp., Ashm. West Cliff. 

527. '* montana Ashm. MS., near Swift Creek. 

528. ** n. sp.. Ashm. 

529. Idiasta amerlcana Ashm. MS. 



* Meteorus angtutipennis. Mr. Ash mead identified a number of species for me, 
the names of which are followed by his authority, but of which I can trace no 
published record. I enter these with some hesitation, crediting them to ** Ashm. 
MS." I have written both to Mr. Ashmead and Mr. Howard to gain information 
about them. Mr. Howard writes that he cannot tell whether they are published, 
as Mr. Ashmead has published so many short descriptive papers. Mr. Ashmead 
does not remember about them, and has not time to look them up. The Hy- 
menoptera will be getting into a rather chaotic state, if authors cannot them- 
selves tell what they have described. It is time for a supplementary catalogue. 

TBAN8. AM. KNT. SOG. XX. DECBMBEB, 1893. 
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DACNUSINJB. 

530. Oodllnius niffripes Atfam. West Cliff, by sweeping. July 85u Hjm. Goto. 

p. 19. 

APHIDIINiB. 

531. Prson ooloradensls Ashm. Hym. Colo. p. 20. 

532. ** poUtus Ashm. MS. 

633. Lsrsiphlebua salioaphls Fitch, West Cliff, July 31. Also bigh-alpine (m 

aalieaphidit Ashm.). £. to New York. 
534. UpolexlB chenopodiapbidis Ashm., Smith's Park, AQ|[^ 6. Also high* 

alpine. 
536. UoplexlB atriventris Ashm. MS., Smith's Park, Aog. a Also bigh-alpine. 

ICHNBUMONIDiB. 
ICHNBUMONINJS. 

536. lohneumon oorvlnus Cr., Willow Creek, Cusack Ranch. N. to Canada. 

537. ** ISBtua Brull., bet. Hicawber Mine and Smith's Park, Aug. a 
N. to Oinada. 

538. lohneumon subfUlvus Cr., Willow Creek, Cusack Ranch, Aog. 21. C61o. 

only (Cresson. 1887). 

539. lohneumon vultus Cr., Willow Creek, Cusack Ranch, August. Colo, only 

(Cresson, 1887). 

540. lohneumon longrulus, Cr., between West Cliff and Aldrich, June 1. N. 

to Canada. 

541. Nematomicrus coloradensis Ashm., Proc. U. 8. N. M., zii, 395. 
.542. Pheeogenes montlvagrus Ashm., Proc. U. S. N. M., zii, 394. 

CRYPTINiK. 

543. Phygadeuon ater Ashm. Hym. Colo. p. 20. 

544. ** laticinctus Ashm. Hym. Colo. p. 21. 

545. •* montanus Cr., West Cliff, by sweeping. July 26. Colo, 
only (Cresson, 1887). 

546. Cryptus persimilis Cr., near Swift Creek. N. to Canada. 

547. ** amerlcanus Cr., near Swift Creek. N. to Canada. 

548. " luctuosus Cr.. West Cliff. June 6. Oilo. only (Cresson, 1887). 

549. ** pumllus Cr., West Cliff. May 19. E. to Delaware. 

550. NematopodiuB orbitalls Ashm., near Swift Creek. Hym. Colo. p. 21. 

551. IschnoceruB montanus Ashm., Proc. U. S. N. M. xii, 419. 

552. " incertus Ashm. MS. 

r>5.^. Orthopelma coloradenslB Ashm., Proc. U. S. N. M. xii, 418. 

.554. " americana Riley ; see '* Insect Life" 1890, p. 154. 

'mo. Hemiteles clnctlcomia Ashm., reared from Apantelet lmvicep$ Ashm., 

Hym. Colo. p. 21. 
.Vki. Hemiteles altlcola Ashm., Hym. (-olo. p. 2t2. 
.V»7. " stigmatus AHhni., West Cliff. Hym. Colo. p. 21. 

.VkS. Pezolochus atratus ArIiiii., West Cliff. Hym. C«)lo. p. 22. 
.'),'>}>. Caialytus amerlcanus Ashm. MS. 
.'>0o. Pezomachus pettltii ('r., uinoiiKst herbnge neai (Inipi' Creek. Wfst C'lilT. 

(K'tiilKT (>. N. t«» Canatlu. 
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OPHIONINiC 

.561. Ophion purfTAtum Say, near Swift Creek. N. to Canada. 

502. *' billneatuzn Say, Willow Creek, CuMu;k Ranch. N. to Canada. 

563. Nototraohys retioulatus Cr., aear Swift Creek. Colo. ODiy (Creu., '87). 

564. PanlAOUS ffaminat\i8 Say, between West Cliff and Aldrlch Ranch, June 1 ; 

and Cuiack Ranch, Aug. 3. N. to Canada. 
ri65. Caslnaiia ameiioana Ashm., Hym. Colo. p. 22. 

566. Limneria macer Cr., West Cliff. May 25, Cusack Ranch, Aug. 2. Colo. 

only (Cresson, 1887). 

567. Limneria montana Cr.. Willow Creek, Cusack Ranch, Aug. 22. Also 

high-alpine. Colo, only (Cresson, 1887). 

568. Limneria valens Cr., Ula, Jnly 30. Colo, only (Cresson, 1887). 

569. Mesoohorus affUls Cr., West Cliff. July 27, by sweeping herbage. Colo. 

only (Cresson, 1887). 

570. Banchus specloeus Cr., near Swift Creek. Named for me thus, but Mr. 

Howard suggests that probably B. Mpinoiua was intended, as there does 
not seem to be any B. tpeeionu described by Cresson. 

TRYPHONINiE. 

571. Orthooentrus trlfasclatiis Walsh, near Swifl Creek. E. to Illinois. 
.572. Brassus tibialis Cr., near Swift Creek. N. to Canada. 

PIMPLINiE. 

.573. Bphlaltes perlonffus Cr., near Swift Creek. E. to Massachusetts. 

.574. Plmpla sexdncta Ashm., Hym. Colo. p. 24. 

.575. texana Cr. 8. to Texas. 

.576. pedalla Cr. (or tenMc&rnis Cr. ?). West Cliff. July 27. N. to Canada. 

.577. " rubromaoulata Ashm. MS.. Ula, July 30. 

578. Polysphlncta burffessli Cr. N. to Canada. 

.579. Oljrpta varlpes Cr, var. with shorter ovipositor, Willow Creek. Cusack 

Ranch. Aug. 14. C<}lo. only (Cresson, 1887). 
.580. Arenetra ruflpes Cr., near Swift Creek. N. to Canada. 
.581. Phsrtodietus pleuralls Cr., (-usack Ranch. Colo, only (Cresson. 1887). 
.58*i. Buxorides amerlcanus Cr.. near Swift Creek. N. to Canada. 
.583. Odontomerus vlclnus Cr. E. to Massachusetts. 
.584. Bchthrus nubllipennls Cr. Colo, ouly (Cresson, 1887). 
.585. Meniscus sp.. West Cliff. 
.586. Lampronota pleuralls Cr. N. to Canada. 
.587. " ruflpes Cr. N. to Canada. 

.588. Thalessa lunator Fab., not observed by me. but Mr. E. L. B. Howard de- 

scrilHHl to me an insect ho had seen at Ula, which may have been this. 

N. to Canada: also in the sub-alpine zone. 

BVANIID2ES. 
.589. Oasteruptlon ocoldentale Cr., near Swift Creek. Colo, only (Cress., '87> 

CHALCIDID2ES. 

Finding that several of the genera found in Custer County did not appear 
to be known in North America outMi<Ie of Colorado, I sent a list of 
such to Mr. L. O. Howard, who has kindly replied as follows : 

TRANS. AM. KNT. 80C. XX. DKCKM BKS, 18&3. 




, COCK KR ELI- 
'S menlioued are nil wiilttpri^ad, ruiI bj uo meads eonSiicd w 
ild-nlpine fiinnit. The Bludy of tbc Ch&lcididffi is, in fact, mi tiilla 
R«vftiiced ibHt 1TC are iu no positioD for tn^neraliKatlona like ituiH 
which yaa wish to iimlte. I duubt. in fact, wbether oue-fifti^h of 
nnr spvcleB in thia family have as yet bePD described !" (ill liU. Jan. 
12. ISB3.I 
To thia Mr. Howard adds staliatica regarding Ihe genera supiused la tm 
□uly knowu from Colomdo. and as the Inrarmation embodieil in Iliew 
ia new and valuable. 1 give It under Ihe several subfaiQitiis. HlthiiU|[b, 
to nae an Irish expreasiou. It uviy proves that it dDean't pmve aity- 
tbiug. 

EUCHARIN^- 
590. Stibulai tnontaii& Asbm., Wf^t ells', Jaly 27, b; awevping herbajte. A* 



Colo. p. 24. 

KDKVTOMIN*;. 
Wt. Kurytoma bl^eloirleB Aalim.. West C'liOT, bred froiD galla of Tifptla Uf- 

hria. H.vm. C.ilc. p. aS. 
r<fi3. EuryComa, dlaBCrophl Walsh. Weal Clitt, bred from galls nf Rkodita igmU. 

Ekodiitt fntifovmnni M\<i R. bieolar. Also bigh-alplne. N. lo Canada. 
StIS. Eurytoma studloBa t^ay, West Cliff, bred fruoi trails of rccidsnyi'd n. tp . 

near Korileoula. Wniab. S. to Canada. 
SM. laoBoma bordel Hnrr., vur. West Cliff. Jul; 31 : the tariety with pale 

lees, 1, . N. to Canada. 

TOllVMIN^. 
6K, MonodontomsruB monllTagua Aahm. Also in Ckllf«rDi», paraaiUc nm 

bees liee "Insect Life" 1682. p. 141). Hym. Colo. p. fiS. 
69fl. Syntomupla l«uooptiB Ashm. MS., Weat Cliff. July VJ, by awMplng 

herbage. 
597. Syntomoepis lasulalla Ashio. 
696. cup«lp«e Aabm., Weat Cliff, July 97, by tWMping barbag*. 

599. " montloola Aabm. M8. ; sea " Eat. News" IBSO, p. 79. 

600. ToTymua otaryBOCtilora O. S., West Cliff, bred from BIMUm futifvrmmu 

gall. Alao Id the N. E. Slates. 

601. Torymus rudbeoklee Aabm.. West Cliff, bred from an DDdetannlnad gal], 

Buppnaed to be Cynipid. Hym. Colo. p. 36. 
603. TorymuB marnlfioua O. S.. West Cliff, bred from BkadiUt hietlor ^b. 
E. to CoDDOcticnt. 

603. TorymuB oyftneoeaBter Ashm. HS.. Ula. Jnty 30. 

604. " sp.. bred from galls on willow; see ''Entom." 1890. p. 882. 
60C>. " n. ap., Ckll.. bred from gall of (^eidomyia aUicela. 

606. ap. West Cliff. May 19. by sweeping Thermo/mi; brilliant blna- 

TltlDYMIN.C 

607. Trldymus cobaltlnuB Ashai.MS.,WestClirr, by sweeping herbage, JnlyS? 

Mr. Ilnwnrd wHtc!i, "we baveapecioB of TVidyintu from BicbSeld Springs, 
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PTBROMAUNiC 

006. Bhopalicus ooloradensls Ashm. Hym. Colo. p. 27. 

609. Dipara latlpennls Ashm., near West Cliff. Hym. Colo. p. 26. 

610. Butelus sp., West Cliff, bred from gslls of Cuidampia $.-brauieoideM ; see 

** Entom." 1890. p. 282. 

611. Butelus flavlpes Walk.?, West Cliff, bred from an andetermined gall on 

a species of O^mpotUm. Hym. Colo. p. 27. E. JUivipei was described 
from England. 

612. Habrooytus roMB Ashm., West Cliff, July 26, by sweeping, and bred from 

galls of BkodiUi ftuifonnam and R. ignota; also captured at Cnsack 
Ranch, Aug. 2, and Smith's Park, Aug. 6. 

613. Habrooytus obsouiipes Ashm., West Cliff, bred from BkodiU9 bieator 

galls. May ; also from galls of Bhodiisi t^aoto. Hym. Colo. p. 27. 

614. Ceoidostiffma me^astiinnA Ashm. MS., Smith's Park, Aug. 6. Presum- 

ably should be Ctieido$tiba. 

615. Olyphe flavlpes Ashm. MS., Hagg Ranch, Aug. 9 ; bright green with tri- 

angular abdomen. 

616. Olyphe vlridlcyaneus Ashm. MS., Smith's Park, Aug. 6. 

617. Stenomalus musoarum Walk., West Cliff. July 26, by sweeping, % . This 

species, Mr. Howard informs me, was described from England. 

618. Amblsrmerus produotus Ashm., Ula. July 30. 

619. Meraporus montioola Ashm. MS., Cusack Ranch. Aug. 2 and 3; and near 

West Cliff. 

620. Platytermus oltrlpes Ashm. MS., West Cliff, July 27, by sweeping herbage' 

H. roim has been bred from a gall collected in British Columbia; see 
"CVin. Ent." 1890, p. 56. 

Mr. Howard writes: "Of Bhopalictu we have one species from eastern 
Tennessee at a point the elevation of which is about 1500 feet; of 
Habrocptui we have two species from Wsshington, D. C, one from 
I>os Angeles, Gala, (elevation 500 feet), one from Virginia (elevation 
about 500 feet) ; of Ptatytermui we have one species from Albany, N^ 
Y. (elevation 500 feet), one from Alameda, Cala. (elevation about 100 
feet), sud one from Nevada (bounty. California (elevation about 3000 
feet) ; of Amhlfmerui we have one species from Virginia: of Stmwmalui 
we have one from District of Columbia, one from Agricultural Col- 
lege, Michigan (elevation 500 feet), one from Virginia, and one from 
Alameda, Cala. ; of Ceeidatiiba we have one from Pine Canon, Cali- 
fornia (elevation not known) ; of Merapanu we have one species from 
the District of Columbia, one from Virginia, one from Athens, Oa. 
(elevation 500 feet), one from Los Angeles, Cala., one from Agricultural 
College, Michigan, one from eastern Tennessee (elevation 1500 feet), 
and one from Han Bernardino County, California (probably about 1500 
feet to 2000 feet)." 

BNCYRTINi*:. 

621. HomalotyluB blfasolatus Ashm., taken in August. Hym. Colo. p. 28. 

622. Bncyrtus auloatus Ashm. MS., West Cliff, July 27, by sweeping herlmge. 

623. " subauratus Ashm. MS., West Cliff, July 27, by sweeping her- 

Imge. 

624. Bncyrtus subopaous Ashm. MH., West Cliff, July 27, by sweeping herbage 

TBAIfa. AM. KNT. SOC. ZX. DBCKMBBB. 1893. 
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TBTRASnCHINiG. 

825. TetrastichuB roam Ashm., West Cliff, bred from galls of Bkodiiet bieotor. 
S. K to Florida. 

626. TetrsBtiohuB sp., bred gall of GBcidomyta t.-bataUu, 

liEFlDOFTERA. 

paphjonid^. 

PIERINiB. 

627. NeophaBia menapla Feld., Beddoes'Old Banch, Aag. 25; N. to Washing- 

ton, where it occurs at 1900 feet (Stretch), and VaDconver Island. 

628. PieriB BiBsrmbii Bdv., Cusack Banch, May 12 ; see also 6th Bep. Colo. Biol. 

Asso'n. W. to Oalifomia and S. to Arisona. 

629. PieriB protodioe B. and L., West Cliff, May 25; April 15; Jone 26, com- 

mon. N. to Canada. 

630. PieriB oleracea Bdv., near Swift Creek, May 9. N. to Canada. 

631. *' '* form JkiemoZia Harr. 

632. Nathalie iole Bdv., near Swift Creek, Jane 17; two forms, aureomuteviata 

and JlawfWMeulata; see 4th Bep. Colo. Biol. Asso'n. 

633. AnthochariB auBonidea Bdv., Bosita (Nash): nearCnsack Banch, Jane 

19 ; at rest on OUia, May 24 ; June 26. N. to Alaska. 

634. CallidxyaB eubule L., Bosita (Nash). A southern species, with individ- 

nals straggling northward ; the genus has migratory tendenciea. 

635. Coliae meadii Edw., Bosita (Nash). Beally a high-alpine species. N« to 

Montana and S. to New Mexico. 

636. Coliae eurytheme Bdv. N. to Canada. 

637. ** *' var. autumnalU Ckll., West aiff. May 23, at flowers of 

Thermopaii. A specimen in Brit. Mas. 

638. Coliae eurytheme var. triphyle Edw. 

639. ** " var. intermedia Ckll., West Cliff, May 25; May 19. 

640. " ** var. Ireewaydtn Edw. 

641. '" " form paUida Ckll.. West Cliff, May 19, etc. : see '* West 

Amer. Sci." November, 1887, p. 217. 

642. Coliae alexandra Edw., Cusack Banch, Aug. 3; below Micawber Mine. 

Aug. 8; Beddoes' Old Banch, Aug. 15; flying abundantly, June 20: 
July 9. N. to Canada. 

643. Teriae nicippe Cram.. June 17, by Swift Creek. A sonthern species, but 

E. to Pennsylvania. Down to Pueblo County (Nash). 

A third species of Coliat, C. tcudderii Beak., was taken in the high-alpine 
zone, but not lower. Nathalit iole is a species of the plains, essentially 
southern, but going quite high in the Bocky Mountains, even up to 
the lower portion of the high-alpine zone. 

The Pierinsp of our region show clearly a mingling of the boreal and 
southern faunse. 

PABNASIINi*:.* 

(>44. Pamassiua smintheuB Dbl. and Hew., near Cusack Banch, June 19: 
Oak Hollow, June 26. The species goes N. to Canada.! 



♦ = Parnasaiidse, Ehves, P. Z. S., 188(5, p. 18. 

t Caiijula. Here and elsewhere in the paper, used in the wide sense, as in- 
cluding "British America." 
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PAPIUONINiC. 
645. Papllio rutulus Bdv. N. to British Columbia. 
616. " asterlas Fab. U. S. generally, and in Canada. 

647. '* BOlicaon Bdv., Riiaita (Nash). A Caltfornian type; tee **Papilio/' 

1883, p. 54, et aeq. N. to Montana, S. to Arizona. 

648. Papllio phllenor L., Bo«ita (Nasli). U. 8. Kenerally, and Canada. Arizona 

(W. H. Edw., •* Papilio" 1882, p. 28). 
P. rutulua and atterint were common, but I never myielf saw aolieaon or 
pkiUnor. P. Molteaon is an alpine insect, having been taken by the 
late Mr. Foster in the high-alpine at Marshall Pass. P. phUenor, on 
the other hand, seems to lie sub-alpine or hardly alpine; Mr. Nash 
took it also at Pueblo. P, nitului has a wide range in altitude, going 
into the high-alpine; and down to Trinidad (Colo.), where it was 
found by Mr. Nash, and Denver (H. G. Smith, Jr.). 

NYMPHALID^. 
EUPUEINiC, 

649. Danals plexlppus L., June 18; May 14; April 24 (R. Cusack); July 19, 

at flowers of Oxytropi» lamberii and Trifolium praten$e; July 20, at 
flowers of OUia, 

650. Danals berenloe Cram., Rosita (Nash) ; uear Ula, June 26. 

/>. plexippm goes N. to Canada, and S. into the neotropical region. D. 
berenice extends southward. 

NYMPHALINiC. 

651. AffrauliB vanill» L.. Rosita (NaHh). It was in 1880 that Mr. Nash took 

this and C. eubuie^ both southern species, at Rosita. 

652. Buptoieta Claudia Cram. Also Mub-alpine. Pro|>erly a southern species, 

but E. ti> New York, and has occurrefl in Canada. 
6r>3. ArgynnlB cipriB Edw. N. to Montana, S. to Arizona. 

654. msrrina Cram., near Taylor Creek, June 9 (Nash). N. to Alaska 

I to<ik some other Argynnidn, but they were sent to Mr. Elwes, who did 
not identify them for me. 

655. Mellteea mlnuta Edw., near WoIflTs Cabin : June 26. 8. to Arizona and 

New .Mexico. 

656. Melltfsa nubl^ena Behr.. Rosita (Nash). N. to Montana. W. to California. 

8. to New Mexico. 

657. Phyciodea nycteis Dbl. N. to Canada. 

658. " tharos Drury. Rosita (Nash). N. to (^nada. 

659. ** camiUus Edw. Uas h wide range in altitude, high-alpine to 
nub-alpine. N. to Montana, E. to Kansas. 

660. Phyciodea veata E<lw., RoHita (Nash). H. to Texas. Also taken by Mr. 

Nash at Pueblo. 
«i61. Orapta zephynis Edw., RosiU (Nash). Swift Creek. N. t4> Montana, 8. 

to Arizona, W. to (^lifornia. 
662. Vanessa antlopa L.. West ClitT, May 19; April 14; April 1: March 29; 

n«*»r Swift Cre*'.k. June 17. Also European. 
66:i. Vanessa mllbertil Uodt.. May 8; April 14; April 13. N. to Canada. 
664. " " var. MubpaUida Ckll., West CliflT, May 19: see also 

*• Entom." July, 1889, p. 185. 

TBAIfS. AM. KNT. HOC. XX. (45) DKCKMBKB. 1893. 
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666. Vsnessa oallfbmloa Bdv., Rotfta (Nash). Also in Oregon, Nev. *nd Cmh 

666. Pyramels atalanta L.. Beddoes' Old Baneh, Aag. 9; dmi West Cliff. 

April 28; Swift Creek. May 13. Also European. 

667. Pyramels huntera Fab., becoming common on Jane S7. ** North A merles 

generally'* (W. H. Edwards). 

668. Pyramels oardul L., West Cliff, May 23: May 19; April 28, Tery abnii- 

dant; April 23; at flowers of Mertenna, May 16. 

669. Pjrramels oardul form mtsor Ckll., near Conway Ranch, June 26. 

670. Junonla oosnla Hbn., Bosits (Nash). A soathem type, bat baa been taken 

in Maine and Ontario. 

671. Idmenltls weldemeyerU Edw., Beddoes' Old Bancb, Jane 26. Extends 

np to timber line, and down to the sab-alpine. N. to Montana, 8. to 
Arisona. 

Mr. Nash informed me that he took Argffnnia Mena Edw., A. tUeim Edw., 
A. hetperU Edw. and A. tfarynoMS Edw., at Mosio Pass. This is in 
Custer County. 

SATTBINiG. 

672. CcBnonsrmpha ochraoea Edw.. near Taylor Creek, June 9 (Nash) ; near 

Oak Hollow, June 26. N. to Canada, 8. to Ariiona. 

673. Hlpparchla rldlnirsll Beak., abundant. Jane 26. N. to Montana. 

674. Satyrus oharon Edw., Bosita (Nash) ; I also met with the species. X. to 

Osnada. 

675. Chionobas ohryzus Westw. and Hew.. Bosita (Nash). Goes up to timber 

line, where it is chiefly found. N. to Canada. 

676. Chionobas uhlerl Beak., Bosita (Nash) ; near 8wift Creek. N. to Mont. 

Ereina epipaodea Butl. was taken by Mr. Nash at Music Pass. 

IjYCMKJDM. 
LBMONnNiC. 

677. Lemonlas cythera Edw., Bosita (Nash). Mr. Nash also found it at Music 

Pass. 8. to AriKona. Another species of the genus, L. nau Edw.. 
occurs in Colorado, and was found by Mr. Nash in Hardscrabble Ckuon. 

LYCiENINiC. 

678. Thecla auffustus Kirby, Willow Creek. N. to Canada. 

679. ** behril Edw., Bosita (Nash). W. to California. 

680. " erypl^OQ Bdv., Bosita (Nash). W. to California. 

681. " dumetorum Bdv., Bosita (Nash). Also in Oregon and Nevada. 

682. Chrysophanus thoe B. and L., Bosita (Nash) ; West Cliff. July 26. N. to 

Canada. 

683. Chrysophanus helloides Bdv. Also high-alpliie, frequent. N. to Mon- 

tana. W. to California. Bosita and Music Pass (Nash). 
iiHi. Chrysophanus sirlus Edw., Bosita (Nash). N. to Canada, S. to Arizona. 
(iST). Lycsena lycea Va\w., Kosita (Nash); near Swift Creek. N. to Montana. 

S. to .\ri/x>i)H. 
iHMi. Lycsena seepiolus I^lv., Kositu (Nosh); I took it both in the mid-alpint^ 

iiixl hinh-alpitH* zoiu*8. N. to Cnnadu. 
♦;^T. Lyceena ore Sind:!.. \\Vj*t Cliff, May 23. Also high-alpine: aIho in New 

Mexiro and ('aiifoniiu. 
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688. Lyonna rustloa Edw.. Bosiia (Nash). I took It in SagUAobe and Summit 

Connties. N. to OMuada. 

689. Lycflsna battoldes Belir.. near Swift Creek. Also in California and Nev. 

690. " meUssa Edw.. RosiU (Naah) ; near Swift Creek. F. to Montana, 

E. to KanaaA, S. to Arizona. 

691. Lycnna Ba^rittlg^era Feld.. Rosita (Nath). Also in Nevada and Cala. 

692. " aomon Dbl. and Hew., West Cliff, May 25, on dry bench aliove 

creek ; also hiKb-alpine. N. to Washington. 

693. Lycflona pseudarirlolus var. violaeea Edw. N. to Alaska. 

694. oomyntasGdt., Rosita (Nasb). Also in Atlantic States. 

HBSPBRIDiB. 

695. TtaymelicuB ^aiita Reak., Rosita (Nash). N. to Canada. 

696. Pamphila uncas Edw., West CM iff. May 25. on the dry bench above creek, 

abundant at flowers of Seneeio and Erytimum. N. to Canada. 

697. PamphUa Colorado Scudd., Rosita (Nash). N. to Washington. 

698. " rheauB Edw.. Rosita (Nash). S. to Arisona. 

699. '* draco Edw., Rosita (Nash). Colo, only (W. H. Edw., 1884). 

700. PyriTUB teBsellata Scudd.. Rosita (Nash). N. to Canada, also southward. 

701. " ccBBpitalis Bd v., Willow (-reek. This species extends downwards, 

Mr. Nash having taken it at Pueblo. N. W. to Oregon, W. to Cala. 

702. NlBoniades JuvenaliB Fab. Widely distributed, QueWc, Fla., Ariz., etc. 

703. *' brlso B. and L., Rosita (Nash). N. to Canada. 

704. " paouvluB Lintn., RositA (Nash). S. to N. Mex. and Arizona. 
704a. '* iceluB Lintner. 

7046. *' persiiiB Scudder. 

SPHINOIDiB. 
CHiKROCAMPINiK. 

7(V>. Deilephlla Uneata Fb., Splaun Ranch, May 18, and common generally. 

A H|H>cies of extremely wide distribution, both in altitude and latitude. 
It is also neotropical. 

HMERINTHINvF,. 

706. SmerlnthUB cerisyi var. a$tarte Streck. This species is boreal. I only 
took one imago, but the larva was not uncommon. 

The late Mr. W. 8. Foster informed me that he found Paonias myop« at 
Salida, in the lower mid-alpine of ChaflTee County. 

In " EnU>m. News." 1891, pp. 190-192. Mr. D. Bruce has a most interesting 
list of the SphingidfB of C<»lorado: would that he more often gave us 
the benefit of his great knowledge of western I^pidoptera and their 
habiu! There is. however, one thing in the article referred to that I 
wish to complain of: Triptogon occidenlalii and Paonias mjfop* are said 
to l>e "common throughout the State," and there are similar state- 
ments regarding several other s|>ecies. In respect to i). linrnta, the 
remark '* abundant everywhere." may be allowed to pass; but do T. 
oceidentalU or P. myopt go above the sub-alpine and lower mid^alpine 
zones respectively? I very much doubt it. especially in the case of 
the former, although, of course. I would at once cease to question if 
Mr. Bruce gave definite facts to the contrary. Should it not rather 
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bftTtt bean taid ** Oommon tbroaghoot the State «f miiMs < Ig— ftf— I" 
Mr. Brace is by d<9 means specially to blame in regard to loasanraa of 
statement; many of onr best writers, now and in the past^ liave been 
content to Jomp at oonelnsions, and assert that insects inhabited ** the 
whole Bocky Monntoin region/' or " the whole United SUtco," with- 
oat anything like tbe amount of information to Justify snch state- 
ments. Owing to this preralent looseness of statement, aoearacy 
about localities has not been valued, and the science of geographieal 
distribution has suffered greatly. 

BBSnDiB. 

707. Seaia n. sp., Ckll. ; see '* Entom." 1891, p. 839 (foot-note). 

708. Seaia afT., sp., with orange wings and strongly pectinated antenn« ; near 

Ula. 

708a. Besia sp., near k^loUmif&rmU Walk., but bands on abdomen silvery. 

7086. Besia n. sp. aff. pyrumtdattf Walk. 

708e. Bahyparpaz roaea Beut. Described from a West Cliff specimen in Boll. 
Amer. Mus. Nat Hist, February, 1893, p. 19. 

706d. Pyrrhotsenia ooloradenats Beut Described from a Wet Mountain Val- 
ley specimen in Bull. Amer. Mus. Nat Hist, Febraary, 1803, p. 25. 

PSBIOOPID^. 

709. Qnophsela ▼ermioulata Ort and Bob., abundant; moth bred Jaly 4, and 

June 28. Alao high-alpine. 

lilTHOSIIDiB. 

710. liithosia oephalioa Ort and Bob., Cuiack Bsnch, Willow Creek, August 

ABOniD^. 

711. Buprepia (Platarotla) hyperborea Curt, Short Creek, Cusack Ranch. 

712. Arotia blakei Or. 

713. " flfiTurata Drnry. One specimen, referred by the Iste Mr. Hy. Ed- 

wards to A, /.-pallida Streck. 

714. Arotia dlecldi Neum.f Cusack Ranch, August (M. K Cusack): perhaps 

not distinct from tbe last 

715. Leptarctia callfomiss Walk., near Swift Creek, named for me by Mr. 

Hy. £>i wards as L. lena Bdv. 

716. Nemeophlla petrosa Walk. 

717. Halisiodota maoulata Harr.. the imago taken, and also bred from cocoon 

found on Round Mountain, Silver Cliff. 

8ATUBNIID.S!. 

718. Attacus ffloveri Streck.; see 6th Rep. Colo. Biol. Asso'n, Bosita (Nash); 

near Ula. Also down to Canon City and Pueblo (Nash). 

719. PseudohaziB eg'lanterla Bdv., Roeita (Nash). Also at Manitou (Packard). 

LA8IOCAMPID.S!. 

720. Clisiocampa califomica* Pack.: coninion about West Cliff, etc. : akuu- 

(iant near Sjiii Fnincisco (Stretch). 



'■ Cligiocampa hicurrn Ily. Kdw. I sent Mr. II. (i. Dyar some specimens from 
Wet Mountain Valley \vlii<h I had supposed to helonK to califomiea, and he in- 
forms nie that they are typical iiicurta. 
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721. OUsiooampA ip.; see 4th Rep. Colo. Biol. Aim'o. 

The larva of C. ealifamiea, when newly hatched, is about 2 mm. long, 
doll blaek, with long pale hairs. 

AOARISTID^. 

722. Alypla lorqulnll O. and B., Bosita (Nash). Also at Marshall Pass (Foster). 

At lower altitudes this species seems to be replaced by A. oetowMeufaia, 
which Mr. Nash found at Pueblo, and Mrs. Cusack at Colorado Springs. 

COSSID^. 

723. Hypopta bartholdl Grote, Cusack Banch, frequent 

Several specimens of a moderately large Cosstd larva, rod in color, with 
a curious caudal horn having an upward curve, were found near the 
Cusack Banch on April 1, 1888. 

HBPIALID^. 

724. Heplalus hyperboreus Moeschl. 

NOTODONTIDiB. 
TZ&, Ceruim sp. 

I am sorry my list of the Borobycoid groups is so incomplete. The late 
Mr. W. S. Foster gave the following list of species which he had taken 
at Salida, in the lower mid-alpine of Chaffee County, about thirty-flve 
miles northwest of Wet Mountain Valley,— ^<toc«« gloveri, Oloveria 
ariMonentit, Seiraretia elio, IlalUidota trigona, H. argentata, II. ambigua^ 
Ctenueha venMa, Ooinu retiaUattu, ArachnU picta and Euprepia eaia 
var. americana. Hemileuea maia var. netadetuis was taken by Mr. Nash 
in Huerfano County (which borders on Custer C^ounty to the south) 
and at Pueblo. Ecpantheria redueia (^= permaeultUa), which has been 
recorded from the Platte Uinon, was also found at Salida by Mr. 
Foster.* 

NOi^UIDiB. 

726. Peridroma sauoia II bn. 

727. Noctua olandeatlna Harris. 

727a. Cameadea satis Harv.? Sent to Mr. Hy. Edwards. 

728. Chorisairrotis auzlUarlB Ort. : Cusack Banch, June 18, abundant. Also 

high alpine. 

729. Chorlzaffrotls introferena Grt. 

729a. Taraohe anffustipennis Grt.? Sent to Mr. Hy. Edwards. 

730. HydrcDOia nictltans var. erythrotiigma Haw., Willow Creek, Cusack Banch ; 

Short Oeek, Aug. 22; also European. 

731. UfeuB satyiicuB Grt.. very common in houses. 

732. Caradiina civica Grt., West Cliff, June 7. Described from a specimen 

taken in Colorado by Prof. Snow. 

• Dr. A. S. Packard, in Ann. N. Y. Acad. Sci. May, 1893, pp. 81-82, 89, gives an 
account of the larvie of two moths new to our list. These f|ere found in the 
vicinity of West CWft, and are Identified as— ( 1 ) Ecpanihsria permaetUata (Pack.) 
(2) ( Heuueka eretionana (Jrotef 
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733. Oalooampa olneiitla Grt. K to New Jersey. Maiiie (Mrs. Femsld). 

734. Oucullia montanaB Grt. N. to MontaDft. 

735. PluBla ffamma sabsp. eaUfamtM Speyer, Willow Creek, Coaaek Ranch ; 

near West Cliff, May 29. 

736. PlUBia nl subsp. hra$8icm Riley, freqaently taken ; one bred fVoin lanra 

found Aug. 1 at West Cliff; was darker and more saffhsed than naual. 
reniform spot rounder below, and separated from orbienlar. 

737. PlUBia u-brevi8 Brit. Mas. Cnsack Bancb, Aug. 1 (M. E. CJosack). 

738. Antaplaffa dlmidlata Grt. Originally described from a specimen taken 

by Prof. Snow in Colorado. 

739. Oopablepharon subflavidena Grt., West Cliff, July 25. The apecimeB 

is now in Brit. Mus. 

740. Heliothia arml^er Hbn. Also European and in the tropios ; eoamopolitan. 

741. " " var. ttfliftrota Grt. 

741a. Anomia erosa Hbn. 7 Sent to Mr. Hy. Edwarda 

742. PseudanthoBcia tumida Grt. 

743. Draaterla ereohtea Cram. E. to New Jersey, etc, widely distributed. 

744. Oatocala inariana Hy. Edw., Willow Creek, Cusack Ranch, Aag. 26. 
74o. '* briselB var. groHann Bailey, Short Creek, Cusack Ranch, Aofe. 30. 

C. briseit occurs in New Jersey. 

746. Brebus odora L., var. at light. West Cliff, July 30 (Mrs. Charlton). 

This specimen has a strong white belt on both wings; whiter and better 
developed than in any of the Jamaican examples I have seen. Mr. 
Grote wrote in ''Can. Ent." 1887, p. 220, **Erebut odora may breed in 
So. Colorado." 

747. Homopyralis disoalis Grt. 

748. Bleptina caradrlnalis Gn., var. The species is in the N. J. list. 

Peridroma Mucia is quoted by Prof. Smith from North and SouthAnierica, 
Europe and Asia — a sufficiently wide distribution ! Noetua eUnuUatina 
id boreal and widely diffused in N. Amer., where it appears to repre- 
sent the European Agrotis obsura (= ravida). The two species are so 
much alike that Mr. Tutt (*' British Noctuie," vol. ii;, judging from 
superficial appearances, does not separate them; but according to 
Speyer and Smith, there are good structural characters in the male, 
making it imitoasible to rank the two forms as specifically identical. 
Chor. aHxiliarU and C. irUroferens both extend to Texas and California. 
So, of four species of Agrotis sens, lat, one is boreal and circompolar, 
one is boreal American, and two are western. 

OEOMETBID.S1. 
ENNOMINi^ 

749. Prochcdrodea catenulata Grt. 

750. Tetrads sp. 

7.')1. Endropia madusaria Walk., Cusack Ranch (M. E. Cusack). E. to New 

Jersey (Smith). 
7.V2. Metrocampa margrarltata var. perlata (In,, Cusack Ranch (M, E. Cusack) 

and elsewhere; at light. July 5. The species is European. 
7."i:i. Sicya macularia Harr. K. to New Jersey. 

751. Lychnoaea helveolaria HuKst, Cusack lianch, at light, Aug. 2. 



ENTOMOLOOY OP CX>LORAIK). 369 

OEOMBTRINve. 

755. Aplodes Junotollneaiia Graef, Cuiack Ranch (M. E. Cosack). 

756. Chlorosea blstriaii* Pack., West Cliff, July 29, at rest on Senecio daug- 

Ituii var. ; also at ligbt. 

ACIDAUNi^:. 

757. Bphjrra planta^enaiia Halst 

CABKBISM. 

756. Deillnia variolaria Gn., June 26, etc E. to New Jersey. 

759. ** erythremaiia On. E. to New J^ney. 

760. Semiothlsa reaperaata Hulst, West Cliff, May 25. 

761. Phaalane curvata Grt., Cusack Ranch (M. E. Ciisack). 

762. Marmoptenrx formoeata Streck., Cusack Ranch (M. E. Cusack), and 

elsewhere in that vicinity, nut uncommon. 

763. Thamnonoma flavloaiia Pack.. West Cliff, July 26, both sexes taken 

flying amongst Ribet aureum, 

764. Selidosema Jutumaria Gn.. bet. Wolffs Cabin and Smith's Park, Aug. 7. 

765. Pldonia flmetaiia G. and R. 

766. Oorytodea tiillnearia Pack., one taken, 1869. 

767. Caiipeta nlveoatiiata Ilulst MS., Cusack Ranch (R. Cusack) ; wings red* 

brown, streaked with white. 

LARENTINit:. 

768. LithOBte^e vtrylnata Graef., Cusack Ranch (M. E. Cusack). 

769. Phllereme califomlata l>ack., Cusack Ranch, Willow Creek, Aug. 19. 

770. Petrophora testata L., Short Creek, Cusack Ranch, Aug. 21. 

771. populata L., near Swift (*reek, frequent. 

772. " prunata var. nubitaia Pack., Cusack Ranch (M. E. Cusack). 

773. montanata Bork.. Willow Creek, Cusack Ranch, August. 

774. Olaucoptexyx ccBSlata Bork., var. 

775. Bupitheoia implloata Walk. 

P. populatatkud O. em»iula are recorded by Packard from Labrador. These, 
with the other species of Petrophora, are prohably circumpolar: they 
affonl an instance of variable species inhabiting a wide area, the va- 
rieties not giving rise to distinct new species, but rather to local races. 
Butler ("Papilio," 1881, p. 222) has expressed some doubt as to whether 
the American species called **emnata" is identical with that of Europe. 

PYRAUSTIDiB. 

776. Nomophila noctuella S. V., quite common ; Cusack Ranch, August (M. 

E. Cusack) : West Cliff, May 25; July also. Also European, etc. 

777. PyrauBta Inaequalis Gn. E. to New Jersey (Smith). 

778. " borealis I>ack.. West Cliff, July 31, and July 27, at light. Goes 
northrast to Ijubrador (Packard;. 

779. PyrauBta auffuatalls Grt. 

780. *' siffnatallB Walk., West Cliff. July 31, at light. 

781. mag'dalena Fern. ?, nanuHl fur me as ptumbofascialis, and there- 
fore I suppose is magdnlena; see "Can. Ent." 1892, p. 122. 
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782. PsrrauBta musteUnalis Pnok., Cosack Bunch (M. £. Cnmok). 

783. '* fomoferalls HaUt, Coiack Banoh. 

784. lioxosteffe ohortalla Grt. K to New Jeney (Smith). 

786. ** sp., larva ii^area alfalfa; see let Bep. Colo. Biol. Awo*d. 

786. ** BtiotioallB L., We«t CHfT, Jaly 31. at light; Coaaek Ranch (M. 
£. Ctisaok). K to New Jersey (Smith). 

787. lioxosteffe oerealia Zell., West Cliff, etc, abandant; May 23. E. to N. J. 

788. Scoparia oenturiella S. V., Casack Banch, Willow Creek, Aogoat. 

PHYCITID^. 
PHTdTINiG. 

789. Dioryotria aotaaliB Hoist, West Cliff, early in Jnne ; named for me as 

aeUutta. 

790. Meflrftsis atrella Hoist, described from a specimen sent to Hr. Hy. Ed- 

wards, bat now in Mr. Hoist's collection. Pbycitidn N. A., p. 108. 

791. Plodia interpunotella Hbn., West Cliff (introduced); lanrss found at 

West Cliff in a box of crackers from Denver. £. to N. J. (Smith). 

PEOBIINie. 

792. BaiTonotla aaffanella Hoist, West Cliff, May 24, at light ; see Halst, Phy- 

citidfe of N. A., p. 206. 

793. Altoona ardiferella Hoist, West Cliff, at light, July 31 ; this was only the 

second specimen known. 

ORAMBID^. 

794. Crambus izmotatellus Walk., West Cliff, amongst herbage, July 26 and 

Aug. 1. 

795. CramDus ruricolellua Zell., West Cliff, Aug. 1. 

796. *' caliirinoBelluB Clem., West Cliff, at light, July 31. E. to New 

Jersey (Smith). 

797. Crambus luteolellus var. uUb Ckll., the original specimen was sent to 

Prof. Fernald. It seems to me to be a distinct variety, but I judge 
only from a comparison of descriptions; see **Ent. Mo. Mag." May, 
1888, p. 272. 

PTEBOPHORED^. 

798. Platsrptilia carduldactyla Riley, Cusack Ranch. 

799. CEdematophoruB g-rlaeus Walsm., Willow Creek, Cusack Ranch, Aug. 25. 

800. '* Inquinatus Zell. (= ambronw Murtf.), near West Cliff; 
the specimen now in Lord Walsiugham's collection. 

801. Leloptilus helianthi WUm., Short Creek, Cusack Ranch, Aug. 21. 

802. " Bubochraceua Wlsm., Smith's Park, Aug. 7. 

803. *" BulphureodactyluB Pack., a specimen found at Ula, July 30, 
is probably this. 

A IHatyptilin, not identified (the spocinien is with Lord Walsingham), was 
bn-d from larva on Caitilleia pallida var. acuminata at West Cliff. 

ORNEODIDiE. 

M)l. Omeodee hexadactyla L., West Cliff, etc., common; Cusack Ranch. 
Auk. '^'' West Cliff, July 31 : abundant, April 3. Also Eurui>eau : see 
" Knt. Mo. Mag." 1889, p. 213. 
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TOBTBICIDiB. 

HOT). Ptycholoma perBloana Fitch. E. to New Jersey (Smith). 

806. SerlcoiiB vetulana WIbiii.. Cuaack RHnch. Aug. 2. 

807. Pndlsoa rldlnirMn* Bob.. West Cliff, July 29. 

808. femaldana Grt., Camick Ranch, Aug. 2. 

809. " culmlnana Wlitm., Cuiiack Ranch, Willow Creek. 

810. Semasia oUvaoeana Riley, Cumck Ranch, Willow Creek. 

811. ** tarandana Moeschl.. West Cliff, May 24. 

812. Carpooapsa pomonella L., West Cliff (in imported apples). A European 

species. Not really belonging to the fauna of our district. 

PLUTBLLIDiB. 

813. Plutella cruolferarum Zell., West Cliff, May 25, locally abundant; also 

European. 

OBLBOHIIDiB. 

814. Pseoadla semiluffena Zell. 

815. WalBhla amorphnella Clem., Willow Creek, Cusack Ranch, August. 
810. Oelechla ffalln-solldairlnis Riley, galls only found. E. to New Jersey 

(Smith). 

817. Depressaria sp., at light, April 12. I may have taken more than one spe- 

cies of this genus. One specimen was referred with doubt to D. hUa- 
rella Zell. 

LAVBBNIDiB. 

818. Lavema deflnltella Zell., Willow Creek, Cusack Ranch, August. 

LITHOCOLLETIDiB. 

819. LithocoUetiB sp., on Popului tremuloides. 

820. " sp., on Salix. 

CO^BOPHORIDiB. 

821. Coleophora sp., larva in canes on Bigelovia, West Cliff. 

UETEROFTKRA. 

Of 43 species identified, 28 are boreal or widely distributed, 13 are western, 
and 2 southern. 

SCUTBLLBRIDiB. 

822. Hommnus b^uirifl Uhler, on timothy grass, % and 9* Cusack Ranch, 

Willow Crec'k, Aug. 21. 

823. Burygaiftter altematuB Say. Northeast to Muskoka L4ike District, Can. 

(Van Duse<?j : also in Summit County. 

COBIMBLufiNIDJB. 
H24. CorimeleDna nltlduloldes Wolff. Eaxt to New Jersey (Smith), 

PBNTATOMIDJB. 
A80PIN.4:. 
825. Peiillua confluenB ll.-Sch. Uhier gives " S. W. States." 

TBANH. AM. ENT. BOC. XX. (46) DECKMBICR. 1893. 
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826. PerUlus exaptus Say, Ula, Nov. 12. E. to New Jemj region* (Smith). 

PENTATOinNiC 

827. Buohistus ▼ariolariuB Pal. Bean v.. West Cliff, May 23, bj aweeping 

Therwiap9i$. E. to New Jersey (Smith). 

828. Hymenaroys SDQualia Say, near West Cliff, Jaly 30. E. to New Jersey 

region (Smith). 

COBEID^. 
ALYDINiB. 

829. AlyduB eurinus Say, Ula, July 30. Also high-alpine ; bat in Heaa County 

at about 7000 feet. Northeast to Muskoka Lake District, Oaoada 
(Van Dusee). 

RHOPAUNiG. 

830. Harmostes reflexulus Slal., near West Cliff, end of Jaly. Uhler writes 

** Western States." 

831. Corizua hyalinus Fb., Ula, July 30. Also higb-alpine. ** Western States^ 

(Uhler, Cbcck-List, 1886). 

LYQ.SIID.ai. 
NYSIINiE. 

832. Nysius sp., Ula, July 30. 

CYMINiE. 

833. OsrmuB lurldiis Stal., near West Cliff, end of July. N. EL to Muskoka 

Lake District (Van Duzee). 

GEOCORINA. 

834. aeocoris decoratus UbI., Ula, Nov. 12. ** Western States" (Uhler. 

Cbeck-List). 

MYODOCHINiE. 

835. Pamera fallax Say. Not in Uhler's Cbeck-List. 

836. Bmblethls arenarlus L. E. to New Jersey region (Smith). 

837. Peritrechus Aratemuu Uhl., Ula, Nov. 12. £. to N. J. region (Smith). 

838. Bremocoris feme Say. E. to New Jersey region (Smith). 

LYGiEINiE. 

839. Melanocoryphus facetus Say. Also in Cbaffee County. *' Southern 

States" (Ubler). 
8 iO. Melanocoryphus admirabilis Uhl.. Ula, Nov. 12. "Western Sutes*' 
(Ubler). 

841. LyffSdus kalmil Stal. E. to New Jersey region (Smith). 

842. " reclivatuB Say, Ula. Nov. 12. "Western States" (Uhler). Also 

at Fort Collins (Riley and Blount). 

L. turciciis Fab., ucciirs at tbe lower end of Wet Mountain Valley, just in 
FrcMioni C<»unty. 



' Prof. Smith includes in his New Jersey Catalogue (1890^ many species wbi«b 
■ may reasonably he expected to h<* found," hut have not actually occurred in ibr 
St;ilc. This n:eth(»d is raihcr confusing, and likely to lead to errors of citation. 
hut for j»re.*»ent purposes it is enough to cite as above. 
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CAPSID^. 

MlSlSAi. 
843. BdiiiB AfflniB Kent.. Ula. July ao. N. E. to Muskoka Lake District (Van 
Dusee). 

LOPARIIN^:. 
A44. Lopidea medl* Say. on Offcyrrhiza lepidota, etc.. Wei^t Cliff. July 3L E. 
to New Jeraey reKion (Smitti). Down to Pleasant Valley, Fremont 
County. 
H45. Hadronema militaiis Uhl., Smith's Park, Aug. 0. Also high-alpine. 
** Western States" (Uhler). 

PHYTOCORINiC. 

&I6. CalocoiiB rapidus Say. N. K. to Muskoka Lake District (Van Dusee). 

847. •* BuperbUB Uhl.. West Cliff. July 31. »* Western States" (Uhler) 

848. " sp. prohably var. of rapidui, West Cliff, May 23. by sweeping 

Thermop9i9. 

CAPSINi*:. 

849. LygruB annexus Uhl. "Western States" (Uhler). 

H.'jO. " pratenBls L., var. WeHt Cliff, July 27. Also high-alpine; and N. 
E. to Muskoka Lake District (Van Duzee). 

851. LyffUB pratenslB var. lineotaz-ii (Pal. Roauv.). 

852. PoeciloBcsrtus unifaBclatus Fah., Smith's Park. Aug. 6, Muskoka Lake 

District (Van Duzee). 
8.53. PoeclloBcytuB sp.. West Cliff, July 27. 

h54. CapsuB brachycoruB Uhl., near West (/liff. end of July. " Western 
Slates" (Uhler). 
Lygu9 diffuiui Uhl., is high-alpine in Custer County. 

CALLKCOUIN^:. 

h55. SthenaropB chloiiB Uhl.. West ('I iff, by sweeping herbage, July 25. K. 

to New Jersey region (Smith). 
85a StlphroBoma Bty^ica Say, West Cliff. July 27; Ula, July 30. N. E. to 

Muskoka I^ke District (Van Duzeej. 

PLAGIOGNATHINi*:. 

857. PlagioffnathuB obacurus Uhl., West Cliff, July 27. N. E. to Muskoka 

I^ke District (Van Duzee). 

ACANTHUDiB. 
ANTlIOCORINi*:. 

858. AnthocorlB muBCulus .Say. N. E. to Muskoka I^ke District (Van I)uz<'e). 

859. melanoceruB Rent., West Cliff, May 22. Also high-alpine, 
Uhler (< 'heck-List ) gives only Colorado. I also found it at the mouth 
of Sliite ("reek, Summit ("ounty, amongst willows, on Aug. 27. 

CIMICINi^:. 
800. Cimex lectulaiiuB L.. West Cliff, too frequent. 

TINOrriDJE. 

PIKSMIN^H. 

861. Pleama cinerea Say. West Cliff, July 27. E. to New Jersey region (Smith). 
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TINOITIN^, 

OB dUata Say. E. to Mew Jersey reKion (Smith)^ 

•uo. ap,. body b1»ch, Ihkb Riiit BDtuiin«e dark brown, elytra wbll«. oi 

faicHt, in nnmbera. Weal Ciiff. June 13 (7 = «KaIo S»yl. 

ABADID^. 
radua ip. Tbe !ip8cie!i Troiu our distriG^ wm not IdenUfivd. Jp Delb 
Oonntj I foand A.taberealntHi KiThy.aii'i \o Samtuit County A. rttlm 

Say. 

cOKfaciN.«. 

Corlsoua InacriptUB Kirby. WhsI CUff, July ST. Also adh-alpine : also li 
CbnfTee. OuniiiHan and Pueblo Countira. 
808. OorlBoua ferua L., Ula. Nov. IS. West ClifT. 

liutb Ihese Bpeciea arc reconled by Mr. Vau Duzee ("CftD. But." IB6(I. ]■ 
5) from Ihe Muakota Uke District. Caitftila. 



6ST. OonorhluuB ap, Tbe Reniis ia sniitbern soil ni 

HYDBOBATID.S1. 
b68. UmootrecbuB moFfflnatua Suy. ckiuiuuu o 
Mtty35. N. E.WMuBkgka Lake Disltict 

VELIIDJB. 
86S. H«brus BObrlnuB UbI., Ula, Nov. 1% a apocimeD doabtTbUy rer«iTed ta 
thia. " Western States" (Ubierj. 

H AT.n in^. 

870. aalda tnteratttl&Us Say, Ula. Not. 12. N. E. to Hatkoka Lake Dittriot 

(Van Dumb). 

871. SKlda hiuaUla Say, West Cliff, July 31. E. t« New Jersey region (Smllb). 

HOMOPTERA. 

cicAr>iD.s:. 

ST2. Clooda sp., on Poimlv IrtmuUridet. 

uvvaaAOtDM. 

873. PublUIft modeaCa Uhl., on Gymni>lBmia muUifora, Cnaack Ranch. 

BT4. StJctocepbBla sp. 

CEiCROPID.Si. 
QI.VPONIN^. 

^7Ti. XeropbloeSi peltata Ubl, 
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TBTTIGONINyE. 

876. Proconla contalis Fab., UU, Nov. 12: West ClifT, March 31. Also sab- 
alpine: and E. to New Jersey refcion (Smith). 
fl77. TetUffonla Umbata Say. 
fl77a. Dledrocephala mollipes Say. 

BYTHOSOOPIDiB. 

87H. Bsrthosoopus clitellarius Say. 

879. •* sp.. near West Cliff. 

880. Idlooerus altematus Fitch, West Cliff, July 31. Also hifch-alpine. Re- 

corded rather doubtfully by Mr. Van Duzee from the Muskoka Lake 
District, Canada. New Jersey region (Smith). 
880«i. Pactayopsls IsBtus Uhler. 

PSYLUDiB. 
APHALARlNiC. 

881. Aphalara hanisii, near West Cliff. 
88*2. " maririnata Riley. 

APHIDIDiB. 
APHIDINy*:. 

883. Aphis brasslcsB L.. on cabbage : sec 3d Rep. Colo. Biol. Asso'n. 

884. Slptaonoptaora tp., on Oymnolomia mtUti^ra, (^i^Hack Ranch. 

88r>. Aphis (wun. Linn.) sp., dull bluish green, darkish on back, on Clematis 
douglastiii^ Bed does' Old Ranch. 

886. Aphis np.. bright scarlet, femom and tibia) pale brown, tarsi blackish, wings 

hyaline, on Rudbechia laeiniata, Beddoes' Old Rtiich. 

887. Aphis sp., dull gray or dark sepia brown, rather elongated, on Echino$per- 

mum Jloribundum, below the Micawber. 
H88. Aphis Hp.. gray, wings hyaline, veins not darkened, on Oentiuna hetero- 

Mfpala, near Wolffs Cabin. 
880. Aphis Mp., rather large. yollowiNh green, very fthiny. tarsi black or blackish, 

on Erigeron glaheUu* var. moUi», near Smith's Park. 
890. Aphis sp.. dark brown, younger ones dark gray with darker legs, on Araln$i 

near Smith's Park. 
H91. Aphis sp., green, femora partly black, on Arabit, almve Smith's Park. 

892. " sp., small, dark gray or black, crowded on underside of leaves of 

Salix, nc^r West Cliff. 

893. Aphis op., black, wintrs hyaline, young gray, on undersides of leaves of 

(hrnus Mtotonifera. Willow Creek. 

894. Aphis sp., dull browniHh-vinous, hejid bluish gray, on underside of leaf of 

Lonicera involuerata. Willow Creek. 

H9ir>. Aphis sp., Hnmiliflh. oval, wings hyaline, slightly grayish, body dark lead 
gray, tibia' and banal half of antonnte very pale yellowish, in vast 
numl>er.H on the leaves of Veratrum ealifomicnm. Willow Creek. 

896. Aphis (tteiis. Linn.) np.. dull scarlet, legs and antenne blackish, but basal 
half of femora pale yellowish : one that had Just cast its skin had 
legs and antenna! entirely pale yellowish, cast skin whitish, with dark 
legs and antennee; on involucre of Solidago, Willow Creek. 

TRANS. AM. ENT. HOC. XX. DKCEMBKK, 1893. 
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897. Aphis sp., dark gray with pale legs and antennee : on Epihbinm anffusiifa- 

Hum, Willow Creek. 

898. Aphis sp.. large, pale whitish green, with a green dorsal line, lefrs long. 

tarsi black ; on Thermopais, Willow Creek. 

899. Aphis sp., head and thorax red-brown, abdomen dark purplish |?ray. on 

Cnieui oehrocentru$, Ula, July 30. 

900. Aphis sp., dark gray, the young slightly brownish, on Astragalus, Ula, 

July 30. 

901. Aphis sp., very dark brownish gray, on Castilleia integra var. graeilis. Co- 

sack Ranch, Aug. 3. 

902. Aphis sp., elongate-oval, black, on Popultia iremuloides, September 13. 

COCCIDJEi. 

LECANIINiC. 

903. Orthezia occidentalis Dougl., found in nest of dark brown aut with large 

head and shiny aMonien. Specimens are in Brit. Mus. aud U. S. Nat. 
Mus. : see " Ent. Mo. Mag." Sept., 1891, p. 245. 

904. Pulvinaria* n. sp., on Bigelovia at West Cliff. Specimens with Mr. Douglas. 

COCCIN^. 

905. Coccus cactlt L., "Ent. Mo. Mag." 1889, p. 382. No adults in condition 

for examination were found, but I think the species is correctly iden- 
tified. 



* P. S., June, 1893. I have now received excellent specimens of the Puitfinaria, 
and am able to submit a description. , 

Pitlviunrin bigehrisR n. sp., 9 with ovisac 10 mm. long. Scale dark brown. Ovisac 
white, elongate, firm, obscurely grooved, parallel sided. Boiled in caustic aoda. 
the scale turns the liquid ))ink. AnteiinH> d-jointed, joints 2 and 3 subequal and 
longest; 4 shorter thsm 3, but longer than 5: 5 and 8 subequal ; 6 and 7 subequal 
and shortest: 8 seems as if divided into two; 8 bears several rather short hairs; 
4 and .leach with a short bristle; 2 with two short bristles. Tarsus about thrt*e- 
fourths length of tibia. Femur 8l<»ut. very little longer than tibia. Claw large. 
tarsal knobbed hairs and digitules of claw fairly stout, with distinct knobs. 
Tarsal knobbed hairs rather short, extending only as far as the digitules. Tibia 
with three bristles on innerside. Trochanter with one long hair. Anal plat«*s 
pale brown, short, posterior external side a little longer than anterior external 
side. .\nal ring with six stout bristles. Lower lip with two spines on etuh Aide. 
one suhterminal. the other lateral, margin with a few small simple spines. 

Described from specimens found by Mr. Frank C'usack. at West Cliff. Juik* Ifi. 

In size and general appearance this species reminds one of P. urfticoln Ckll.. 
which is found on Capsicum in Jamaica. 

t P. S.. July 5 —What has been chilled Coccuh cacti proves to consist of r.l least 
three spcrjes. and there is no reason to suppose that the true C cacti. asdescriU'd 
by SimuMet. occurs in the liocky Mountain region. Dr. A. I)iij:es has found a 
>pecir.s at ( Iiianajuiito. Mex.. which Lichtenslejn. in 1^^4, referred to Acnutko- 
roccii.s Itimentnsus ' - Coccus tonieutosus Lain., considered bv Signorel a svnoitvin 
of cacti . Dr. Dii^es has kindly sent lue specimens of tliis species, which is cer- 
tainly «li«»iiii(i troiii cacti. At Las Criice'^. N. Mex.. I have foun<l a species <*on- 
;;riH'ric Willi, liiit <listincl fnnu. A. tomciitosns : this I propo.se to call .-1. cou/hshs 



ENTOMOLOGY OF COLORADO. 367 

900. BhlBOOOOCUS n. sp., under a rock. West cliff, April 23, 1890. Naked, py- 
riforni, 2i mm. lonfc. dull lilac, le^s clear red-brown, antenne reddish 
brown. Caudal filaments short, but distinct. This must be new, but 
unfortunately the only specimen was accidentally lost, and no proper 
description can l>e drawn up. 

DIASPIN^E. 

907. Chlonaspls Ballds L., on willow at West Cliff. 

On lemons exposed for sale in the shops were found MftUaspii eitricola 
and Atpidiotut n^t, but these of course do not belong to the fauna. 

DIPTERA.« 

OBOIDOMYIDiB. 

90H. Gecldomiria ri^dao O. S., West Cliff; see " Entom." p. 1890, 278. 

909. " salicis-batatas WaUh ; nee " Entom." 1890, p. 279. 

910. '* Ballois-brassicoides Walsh ; see '* Entom." 1890. p. 280. 

911. " frater Ckll., ••Eutom." 1890, p. 280. Tyjie in Brit. Mus. 

912. " sallciB-noduluB Walsh ?; see ** Eutom." 1890, p. 75. 

913. " saliols-hordeoides WaUh ? 

914. " biffeloviflB Ckll.. "Ent. Mo. Mag." 1889. July, p. 324; Aug. 
p. 36:^; -W. Am. 8ci." 1889. p. 106; *' Ent. Mo. Mag.'* 1890, p. 109. 
SpecimeuH in Brit. Mus. 

915. Oecidomyia alticola Ckll., " Entom." 1890. p. 281. Ty|>e now in Brit. Mus. 

916. " albovittata Walsh 7 ; '* Eutom." 1890. p. 282. 

917. ** sp., galls on Oeranium ; imago unknown. 

918. " ? sp., gall on Popului tremuloidet. 

919. Hormomsria Balioum Ckll. A problematical spe<'ieji, the gall only being 

known. Trans. Ent. Soo. Lond., 1890, xvi-xvii. 

MYCETOPHILIDiB. 

920. Leja sp., near West Cliff. 

SIMUUIDiB. 

921. Slmulium sp., attacking horses, July 8; see 2d Rep. Colo. Biul. Asso'n. 

OTJUCIDM. 

922. Oulez sp. 

OHIBONOMIDiB. 

923. OeratopoiTOn sp.. figured in 13th Rep. Colo. Biol. Asso'n ; see also 2d Rep. 

o. sp. It differs from tomtntoius in the secretion of the individuals being very 
abundant, so that they cannot easily lie seiiarated from one another, the white 
cottony matter from several being fused together; also in the more slender legs; 
and in the narrower and longer truncate spines or proceases|U|ind apparently 
in the fewer Joints of the antenme. .The Wet Mountain Valley insect is in all 
probability identical with A. eofifu§u§. 

* Prof. C. U. T. Townsend has lately identified the following Diptera, collected 
by roe in Wet Mountain Valley : Sarcophaga sp., 12 mm. long, 9> CteigoMtra sp. 
Schotnomfia sp. *' Appears to belong to this anthomyiid genus, but does not agree 
with the characters wholly, 8 mm. long and very briHtly." Jurinia algeM Wd. 
OnmiH tp. ? ^ . Caricea sp. T 9 • Cprton^uru sp. 9 • 

TKANB. AM. BKT. IOC. XX. DKCEMBKB, 1893. 
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TXPUUDJB. 

924. Tipulasp. 

TABANIDJB. 

925. TabanuB sp., near mffinU, 

926. ** sp. 

927. Ohryeops sp., common and very troublesome; called '*deer fly. 

LBPTIDJB. 

928. OhryBopila sp., near West Cliff. 



•f 



929. CsrrtopoflTon? sp. 

930. StenopoiTon bp., ** Can. Enf 1889, p. 60. 

BMPIDJB. 

931. Taohydromia sp., near West Cliff. 

DOLI0HOPODID.ai. 

932. ArgyrekV sp., near West Cliff. 



933. Crioprora cyanoffaster Lw.. West Cliff. E. to New Jersey (Smith). 

934. BriBtcUls hirtus Lw., see 8tb Rep. Colo. Biol. Asso'n. 

935. MelanoBtoma cserulescens Willist., see 8th Bep. Colo. Biol. Asso'd. 

936. Miorodon n. sp. Specimen in Brit. Museum. 

937. Volucella sp. ; colored like Bombua rufoeindua, 

TACHINIDiB. 

938. Oonia exul Willist., West Cliff. May 16. 

939. ** frontosa var. atra Ckll., lOtb Rep. Colo. Biol. Asso'n; ** West Am. 

Sci." 1889, September, p. 106. 

940. Dejeania vexatrix O. S., seo 8th Rep. Colo. Biol. Asso'n. 

SABCOPHAGlDiB. 
984.* Sarcophaflra sp. 

DBXHDJEl. 
985. Dexlasp. 

UV&OIDM. 

941. Lucilla ccBsar L. 

942. MuBca domestlca L. 

943. " sp. 

ANTHOMYIDiB. 

944. Anthomyla sp., near West Cliff. 

CORDYLURIDJB. 
iH'y. Scatophag-a sp. 



* This and some others whose nnnihers do not come in their proper order, werr 
added since the list was made up. The same is the c^ise with a few species wIiumt 
numbers are followed hv a letter. 
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BaOBOPBZIDiB. 
M6. Calobat* sp. 8p«cinien tent to Dr. Bilej. 

TBYPBTIDJB. 

947. Soriptotrlcha oulta Wied., found ovfpositinR in thistlA bads, July 9; see 

also 6tb K«p. Colo. Biol. Aaso'n. 8. to ORrolina and Texas. 

948. Trypeta blffeloviflB Ckll., West Cliff, common ; Dora ; Round MounUin. 

949. ** var. ditrupta Ckll., with the tjpe: see ** Ent. Mo. 
Mag." 1890. 

960. Trypeta? sp., a supposed Trypetid gall on Oxyfropft tainbertii, imago un- 
known. 

951. Trypeta sp., aff. kumilit Lw., near West Cliff. 

PIOPHILIDiB. 

952. PlophUa sp., near West Cliff. 

PULICIDiB. 

953. Pulex sduii ?. on Tamioi lateruliM, 

954. aerraticeps ? 

956. *' sp., on fowls; see 9tb Rep. Colo. Biol. Asso'n. 

ARACHHriDA. 

ARANEiB. 

956. DlctjmldflB : IHctyna sp. 

957. AiralenldsB: Agaiena nmvia 'Wtk\ck, 

958-fM>. TheridiidsB : Theridium sp. ; Litkfpkante$ sp. ; Eurjfopii sp. ; Linppkia 

sp. : Erigont sp. 
9B3. BpelridflB : Eptira sp. 
964. TetrairnAthidsD : Tttrignnlha sp. 
965-69. ThomlBldsD : Xfntieus eunctator Thor.,* forms palHdna Ckll., and nigrtM- 

e«ii«Ckll. (!«ee " Knt. Mo. Mag." 1890, p. 191); Coriaraehne sp. ; iftja- 

mena sp. : PhUodromuM sp. 
970-71. LyoosidflB: LyeoBo, two spp. ; Tarentuda sp. 

972. AttidSB : gen. ? Hp. ? a species with the dorsum of abdomen red. 

SOLPUOiB. 

973. A large species of this group is found by 8wift Creek. 

OPIUONBS. 

974. Phalanffium sp. 

975. Opilio sp. 

976. Ptaalanffodes robustus (Pack.). Hwift Creek. "CSan. Knt." 1889, p. 140. 



• The two forms mentioned may be described, more fully than in the place 
cited, as follows: (1) paflidui. Cephalothorax with a broad dorsal pale hand 
(about \h mm. broad); this band without any distinct markings; lateral bands 
of cephalothomx grny; aMomen olmcurely marbled greenish and paler; legs 
pale; (2i nigrficent. (>?phalothorax with the dorsal pale band not rea<:hitig its 
posterior end, but ending posteriorly in a point; this band with markings nearly 
as in the type; lateral and (KMterior areas of cephalothorax black, with a little 
pale marbling ab(»ve legs; abdomen obscurely marbled reddish brown and paler; 
legs darker. 

TBANa. AM. KNT. SOC. XX. (47) DECBMBBB. 1893. 
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P8BUDOS0OBPIONHS. 

977. gen.? sp. ? A dark brown species under rocks. Old Beddoes* Banch. A 

different species was found at the Cnsack Banch. 

AOABI. 

978. Ixodes sp. Only occasionally foand. 

MYBIOPODA. 

979. Parajulus venustus (Wood), see Proc. U. S. Nat Mas. 1886, p. 343. 

980. GtoophUuB umbratious McNeill., see Proc U. B, Nat. Mas. 1888, p. 34e. 

981. Ijithobius kochi Stuzb. var. eohradmuis ▼. nov., see Proc U. 8. Nat. Mus. 

1888, p. 348. Mr. Bollman ggve a description of this form, which be 
at first thouKht to be a new species, bat it differs little froni true 
hoehi, found at Sancelito, Oal. I give it a varietal name to indicate 
that there is a difference between the two forms, so widely separated 
geographically. 
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ERRATA. 

FMb 61, line II, for Ckryita TMd Otrfote. 

EB knd B4, for <). If . Fean iMd O. H. Fenn. 

66, line U. for gnavK re«l fUftVk. 
308, Hdb IB, for nitratorUt remd migratprU, 
314, Una 17, dele oommk after klwrny*, 
SIS, llDB 38, for Preitwick rMd PrMlwleh. 
SO, No. 68, for Mreoa read wnaua. 
Ul, line 22. before BEHBECIKjB, add BaKBBOID,a. 

348, No. 64a >(tar Aldricb add Banoh. 

349, " 67S; for Brasaua read Basaua. 
800, " 696, for oupalpaa read oupralpaa. 

352, " 626, after bred add from. 
3B8, line 43, for PABNASIIN^ r«d PABNA83UN.X. 

353, Hoe IE, for *ituliu nad rshilw. 

356, Not. 7040, 7(m, add, tbeie two taken bj my brother, I.. K. Cock*r 

366, No. 70So U miiplaced, and (honld follow No. 726 on 

3S6. No. 717, for Hallolodot* read aaJtaldoIa. 

358. in notea after No. 748, line 4, for obnra read olmtr 

365, No. 8^ for dmiglanii read douglatii. 

386, No. 903. OrUmadoee not belong to Lecaniina, bat apiauiitl)' tonaam 
new iubfamily. It is perhapt the oldeet living tjpe of Collide. 
P«ge 366, at botlom, to F. 8. Jul; 6.~Aeanthocii<ieu» UmmUn* ani) A . eon/maat \ 
now prove to be strictlr eonganerle with Odsmi eaeU, and hir 
to be placed In Coeeut. 
Page 369, No. 071, for TtreiiMa read Taranlitla. 
" 370, No. OTS. Ixodea. Probably not of this geaut aa now T**tricl«d. 
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